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Absolute rate constants 
pulse radiolysis determina- 
tion of 
for electron transfer reac- 
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Absorption 
to a nonstationary state, 
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Absorption coefficient, 346 
Absorption of radiation 
probability of 
in laser media, 345 
Absorption spectra 
of molten salts, 78 
Absorption spectroscopy 
laser applications to, 365- 
66 
Accommodation coefficients 
for nonreactive beams, 


Acetaldehyde 
hydration of, 152 
Acetonitrile 
infrared absorption of 
solvent effects in, 436 
Acetylene 
flame quenching production 
of, 10 
Acridine 
photoreduction of, 148 
Acridine orange 
dimerization of, 151 
Acrylamide 
polymerization of 
with argon laser radiation, 
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Actinides 
thermodynamic properties 
of, 113 
Activated complex formation 
in ion-molecule collisions, 
287-89, 295, 297 
Activation 
association modes, 194-95, 
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dissociative modes, 194- 


free energy of 
for cobalt complex leaving 
groups, 198 
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characteristic mode of, 
196 
Activation analysis 
by helium-3 induced reac- 
tions 
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for surface impurities, 
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Activation energies 
for hydrated electron reac- 
tion, 147 
Activation energy 
for electron transfer, 35 
for surface diffusion, 257 
Activation modes 
in octahedral substitution, 
196-200 
Activation volume 
for self diffusion, 72 
Adamantane 
nonbonded potentials for, 
551-55 
Adiabatic compression 
in nonisothermal reactions, 
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Adiabatic demagnetization 
of paramagnetic ‘salts, 
559 
Adiabatic potential minium 
displacement of 
in configuration space, 
173 
Adsorbents 
synthesis of, 29 
Adsorption 
chronopotentiometric meas- 
urements of, 94 
electrocapillary method, 93 
electron concentration effect 
on, 268 
faradaic methods, 93 
on heterogeneous surfaces, 
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ionic, 93 
isotherms, 93 
nonspecific adsorption of 
reactant, 96-97 
of oxygen 
space charge limited, 
268 


passivity theory, 20 
on platinum electrodes 
measurement of, 89 
of reactant 
detection by impedance 
measurements, 102 
effect on double layer 
charging current, 96 
reactant adsorption 
potential dependence of, 
94 


of reactant at electrodes, 
reversible 


effect on mechanical 
strength of solids, 28 
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secondary valence force, 
27 
specific adsorption of react- 
ant, 96 
Adsorption energy 
of hydrogen atom on mercury, 
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Aerosols 
formation of fogs, 29 
Afterglow 
blowing 
in.ion-molecule reaction 
Studies, 295 
stationary, 295 
Air afterglow, 381-82 
Alcohols 
aliphatic 
photoionization of, 305 
Alkali halide 
vapors in equilibrium with 
melt, 68 
Alkali halides 
binary mixtures, 67 
heats of fusion, 64 
reduced volumes of, 64 
volumes of fusion, 64 
Alkali hydrides 
heats of formation of, 
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Alkali metals 
chemiluminescence of, 385 
Alkali nitrates 
high pressure melting, 
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reduced volume of, 64 
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configuration effect 
on infrared spectrum, 422 
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long chain 
laser Raman study of, 
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infrared spectra of, 432 
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measurements 
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heat of fusion, 117 
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sis of, 142 
vaporization rates of, 259 
Aluminum complexes 
exchange rates in, 203 
Aluminum hydride 
emission from association 
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Aluminum trichloride vapor 
thermodynamics of, 120 
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aqueous redox reactions of, 
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Amino acid derivatives 
hydrolysis of, 149 
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Amino-polycarboxylic acids 
ligand exchange of 
NMR in study of, 453 
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nonresonant absorption of, 
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temperature coefficient, 
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NMR study of, 464 
Ammonium sulfate 
NMR study of, 464 
Angular distribution analysis 
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Angular momentum 
collisional production of, 
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of molecular rotation, 218- 
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orientation of, 223 
Anharmonicities 
electrical, 432 
vibrational, 432 
Anharmonicity 
effect of, 185-86 
effect of symmetry on, 431 
in molecular vibrations, 
427-33 
Anharmonicity corrections 
in vibrational analyses, 
542 
Anthracene 
fluorescence of, 179 
triplet states of, 148 
Antibiotics 
molecular formulae of 
from mass spectrometry, 
319-20 
molecular weights of 
from mass spectrometry, 
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structures of 
from mass spectrometry, 
318-20 
Antiferroelectric 
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409 
polarization of, 410 
Antiferroelectric model 
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surface structure of, 256 
vaporization rate of, 259 
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specfic heat of, 116 
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electron-impact, 287 
mechanisms from, 314 
of metastable molecular ions, 
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from photoionization, 305 
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relaxation of, 233 
solubility in molten salts, 
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vibrational relaxation of, 
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reactions of, 296 
Argon-ion laser, 360 
Aromatic derivatives 
triplet states, 50 
Aromatic dianions 
triplet states, 51 
Aromatic hydrocarbons 
radiationless rate constant, 
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polycyclic 
photoionization of, 305 
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vaporization rate of, 259 
Aspartate aminotransferase 
relaxation spectra of, 
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see also Ligand substitutions 
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intermediates, 91 
in surface concentration 
measurement, 91 
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for measurement of optical 
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Auger electrons 
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Auger electron spectroscopy, 
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Barrier distances 
calculation of 
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Base hydrolysis 
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Bending energies 
computation of, 545 
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torsional vibrations of, 423 
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force constant analysis of, 
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crystal spectrum of, 439 
force constants of 
pi-electron contribution, 
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gamma irradiation of, 44 
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spin-lattice relaxation in, 
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solid 
infrared spectra of, 426 
vibrational spectrum of, 
440 
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symmetry operations in, 
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Berthollide 
formation of, 29-30 
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Binary mixtures 
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properties of alkaline 
earth-alkali halide solu- 
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uni-univalent 
calorimetric study of alkali 
halides, 67 
excess energy of, 67-68 
significant structure theory, 
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surface tension of alkali 
halides, 69 
thermodynamic properties, 
67-68 
Biochemical catalysis 
kinetics of, 130 
Biochemistry 
mass spectrometry applica- 
tions in, 322-26 
Biological oxidation mecha- 
nisms 
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Biosynthesis 
mass spectrometry applied 
to, 322-25 
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surface structures of, 


Bismuth trihalides 
critical properties of, 65- 
66 
phase diagrams, 62-63 
Block equations 
barrier calculation for iso- 
mer interconversion, 
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Boltzmann distribution 
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in radiationless transitions, 
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Bond angles 
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Bond dissociation energies 
from mass spectrometric 
photoionization, 305 
Bond length change 
due to vibration, 172 
Bond lengths 
strain-free, 542, 544 
Bond orders 
in excited states, 172 
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Born-Oppenheimer approxima- 
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Born-Oppenheimer states, 
167 


excited zeroth order, 188 
Born-Oppenheimer wavefunc- 
tions 
in radiationless transitions, 
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heat of sublimation of, 


vaporization rates of, 259 
Boron hydrides 
negative ion spectra of, 317 
Boron nitride 
heat of formation of, 121 
Brillouin scattering, 420 
in carbon dioxide, 235- 
36 
of laser light, 235 
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adsorption on graphite, 
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excited state formation of, 


gas phase reactions 
with fluorocarbons, 367 
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radiative recombination of, 
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infrared spectra of, 429-30 
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force constant analysis of, 


Bulk vacancy 
in ionic solids, 253 
Butadiene 
rotational constants of, 
435 
n-Butanes 
configuration sensitive bands 
of, 422 
1-Butene 
formation of 
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double layer corrections 
for, 104 
extraction of, 144 
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photodecomposition of, 
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diffusion coefficient of, 74 
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epitaxy of 
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high temperature, 114 
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principles and techniques, 
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in thermodynamic limit, 
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Canonical partition function, 
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Capacitive currents 
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currents, 96 
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differential, 16 
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Carbon-13 
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measurement of, 458- 
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Carbon dioxide 
adsorption of, 261 
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of, 262 
de-excitation probabilities 
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relaxation of, 234 
spectra of 
in beryl crystal, 440 
vibrational relaxation of, 
228 
Carbon dioxide laser, 360- 


dependence on additives, 
234 

energy level diagram of, 
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vibrational energy transfer 
in, 228 
Carbon disulfide 
Raman band of, 437 
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adsorption on molybdenum 
of, 262 
adsorption on tungsten of, 


combination mechanisms of, 
381 
dissociative ionization of, 


flame bands of, 381 
flash absorption spectra of, 
227 
oxidation of 
on palladium surfaces, 
269 
relaxation of, 233 
vibrational relaxation of, 
228 
Carbon suboxide 
infrared spectrum of, 428 
Carbon tetrachloride 
correlation functions 
from spectra, 437 
depolarization of 
solvent effect in, 437 
Raman band in, 432 
solid 
infrared intensities of, 
427 
spectra of, 420 
Carbonyl chromophore, 485- 
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model for, 483 

transition in, 485 
Catalysis 

electron theory of, 12-13 

free radical in, 13 

multiplet theory of, 12 
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conductivity of platinum 
catalysts, 13 

control of mechanical strength, 
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hydrogenation, 13 
topochemistry of, 12 
Cavity feedback 
in Q-switching, 350 
Cavity resonances 
in Fabry-Perot cavity, 349 
Cavity transit time, 352 
Centrifugal distortion constants 
theory of, 434 
Cesium 
ordering of 
on silicon, 263 
Cesium chloride 
cross section of, 221 
vaporization of binary solu- 
tions of, 68 
Chain reactions 
branched, 5 
critical pressure of, 5 
critical volume of, 5 
degenerate branching in, 
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ignition of, 5 
unbranched, 4 
Charged particles 
lower bound for, 393 
system of 
thermodynamic limit in, 
393 
Charged point particles 
quantum system of, 393 
Charge recombination 
without external current, 
96 


Charge separation 
without external current, 96 
Charge transfer, 282 
on insulator surfaces, 267- 
68 
resonant processes of, 292 
on semiconductor surfaces, 
267-68 
Charge-transfer processes 
energy distribution of ions 
in, 295 
Chelate lasers, 357 
Chemical exchange 
in metal-organic complexes, 
453 
NMR phenomena of 
effects on, 448 
Chemical ionization 
in mass spectrometry, 304- 
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Chemical lasers, 361-62 
Chemical potential 
for classical systems, 
394 
grand canonical, 395 
Chemical shifts, 458-60 
anisotropics in nematic sol- 
vents, 459 
in carbon-13, 459 
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between d and | isomers, 
460 

effect of solvents on, 460 

of nitrogen-14, 460 

quantum mechanical calcula- 
tions of, 448 

in the solid state, 463- 
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theoretical studies of, 460 
Chemiluminescence 
of alkali metals, 385 
in free radical reactions, 
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of halogen atom recombina- 
tion, 380 

of hydrogen chloride, 228- 
29 


intensity of, 6 
from oxidation of organic 
compounds, 6 
quenching parameters 
of emitting state, 375 
three-body processes, 372- 
76 
excited levels population 
in, 
kinetics of, 375 
with triatomic molecules, 
376 
two-body processes, 372- 
74 


kinetics of, 372 
Chemiluminescent association 
reactions 
potential curves for, 373 
Chemiluminescent combina- 
tion, 379 
Chemiluminescent emission 
in flames, 383 
Chemiluminescent recombina- 
tion 
of atoms, 372 
Chemisorption 
surface structure ordering 
in, 261 
Chlorine 
spectrum of chlorine atoms, 
47 
Chlorine atoms 
radiative recombination of, 
374 
Chlorocyclobutane 
infrared spectra of, 424- 
30 
Chloroethylene ions 
reactions of, 292 
Chlorophyll 
triplet states of, 148 
Chlorophyll-cytochrome com- 
plexes 
electron transfer reactions 
in, 
Chromatography 
thermo-chromatographic 
analysis of gas mixtures, 
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Chromium 
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epitaxy of 
on silicon, 263 
Chromium complexes, 206 
absence of trans effect in, 
210 
dissociative mode activation 
charge effect in, 197- 
98 
steric effects in, 198 
entropy of aquation of, 198- 
99 


Chromium surface 
corrosion resistance of, 


Chronoamperometry 
potential sweep 
application of, 146 
Chronocoulometry 
charge-step method, 84- 
85 
in heterogeneous charge- 
transfer, 84 
metal cation adsorption by, 
95 
potential-step method, 
94 


in reactant adsorption at 
electrodes, 84 
Chronopotentiometry 
adsorption measurements 
in, 93-94 
Clapeyron equation 
heat of vaporization 
errors in, 117 
Classical scattering, 238-40 
rotationally inelastic 
classical perturbation 
theory of, 240 
Classical trajectories 
two-dimensional calculations, 
239 
Coagulation 
of disperse systems by elec- 
trolytes, 27 
Cobalt 
entropy of aquation of, 
199 


extraction of, 144 
ligand substitution mech- 
anisms of, 194, 196-97 
Cobalt complexes, 206, 
210 


application of NMR to, 202 
base hydrolysis of, 207- 
8 


activation energy, 208 
anion competition, 208 
isotope fractionation in, 
208 
stereochemistry in, 208 
competition ratios of, 204 
dissociative mode activation 
of, 203-4 
steric effects in, 198 
exchange reactions of, 203 
induced aquations of, 
207 
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interchange dissociation of, 
205 


leaving groups 
free energy of activation 
of, 198 
outer sphere, 205 
reactivity of intermediates, 
206 
reduction mechanism of, 


Cobalt halogen complexes 
bond making in aquation of, 
199 
Collisional transfer 
modulation of, 223 
Collisional transitions 
between rotational levels, 
223 
Collision diameters 
for salts 
from scaled particle theory, 
60 
Collision numbers, 220 
de-excitation, 229 
temperature dependence of, 
220 


Collisions 
inelastic 
spectra of, 223 
rotationally inelastic, 239 
spectroscopic averaging 
effects of, 226-27 
vibrational phase shifts in, 
224 
Collision selection rules 
in ammonia, 223 
Complex analysis 
applied to electrochemistry, 
100 


Complexes 
charge-transfer reactions 
in excited states, 147- 
48 
Complex formation 
fast reactions in, 193, 196 
ionic association in, 144 
Compressibilities of electro- 
lytes 
ultrasonic velocities, 60 
Computers 
electrochemical applications 
of, 90 
Concentration methods 
in fast organic reactions, 
146-47 
Condensation 
initial steps of, 262 
Conductance 
of fused salts, 75-76 
Conductivity 
effect of pressure on, 74- 
75 
of fused salts at constant 
volume, 75 
Conformal ionic solution theory 
application to nitrates, 
60 
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for reciprocal salt solutions, 
69-71 
for solid-liquid equilibrium 
temperature calculation, 
70-71 
Conformation 
molecular 
from carbon-13 NMR, 
459 
of ribonuclease 
phosphate induced change 
in, 149 
Conformational analysis 
NMR in, 451 
potential functions in, 547 
Conformational energies 
of hydrocarbons, 556 
modifications of, 535 
Conformational problems 
minimization schemes for, 
536 
Conformations 
of enzymes, 149 
Conjugation 
in polyfluororganic com- 
pounds, 24 
Continuous emission 
from radiative recombina- 
tion, 374 
Convex envelope, 404 
Convex functions 
of volume per particle, 393- 
94 


Cool flames 
in hydrocarbon oxidations, 


Copper 
deposition on metal surfaces, 
263 


electron transfer reactions 
of, 137 

oxidation of single crystals 
of, 269 

surface diffusion on, 259 

Copper hydrolysis 

sound absorption study of, 
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Coriolis constants 
in defining force fields, 424 
Coriolis coupling 
rotation-vibration energies 
for, 435 
Correlation functions 
analyticity of, 401-2, 411- 
13 
inequalities, 403 
Corresponding states 
law of, 405 
Corresponding states theory, 
60 


for fused salts 
applied to melting of alkali 
halides, 62 
in reduced volume calcula- 
tions 
of alkali nitrates, 64 
Corrosion 





electrochemical theory of, 
20-21 
Cosmochemistry 
mass spectrometry in, 327- 
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Couloamperometric methods 
in fast organic reactions, 
146-47 
Coulometric methods 
in fast organic reactions, 
146-47 
Coupling 
intramolecular, 179 
long-range coupling 
in semi-diones, 43 
spin-spin 
by nonbonding electron in- 
teractions, 462 
of zeroth order states, 178- 
79 
Coupling constants 
calculated using McLachlan 
spin densities, 39-40 
for carbon-13, 43 
of carbon-13 in deuterated 
methyl radicals, 38 
experimental determination 
of, 462 
Hartree-Fock calculation in 
the formyl radical, 36 
Huckel molecular orbital 
calculations, 39 
hyperfine, 37 
isotropic 
dependence on electron 
density, 36 
molecular vibration effects 
on, 38 
nitrogen hyperfine splitting 
adjacent atom contributions, 
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for oxygen-17, 43-44 
from perturbation-variation 
method, 461 
quadrupole, 464 
SCF molecular orbital calcu- 
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of o- radicals, 38 
spin-spin 
proportionality to hyper- 
fine splittings, 38 
variation with solvent com- 
position, 41 
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potential dependence of in- 
verse rate, 16 
Critical point 
specific heat discontinutity 
at, 405 
Critical temperature 
of molten salts, 64-66 
Crossing 
of potential curves, 163- 
66 
in polyatomic molecules, 


Cross sections 
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dependence on geometry, 
280 
of formation 
from single source studies, 
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as functions of scattering 
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rate coefficients from, 
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from semiclassical scatter- 
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ion-molecule reactions 
dependence on kinetic ener- 
gy, 278-79 
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kinetic energy dependence of, 
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phenomenological, 276- 
78 


rotationally invariant, 218 
for scattering 
differential, 217 
total, 217 
in tandem mass spectrome- 
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Crystal dislocations 
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Crystal field stabilization 
energy, 204 
Crystal field theory, 209 
Crystal growth 
initial steps of, 262 
Crystallography 
Raman spectroscopy in, 
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of two-dimensional surfaces, 
255 
Crystal potential 
in low-energy electron dif- 
fraction, 254 
Crystals 
isotopic mixed 
group splittings in, 440 
Curie temperature 
in Ising model, 412-13 
Current density 
in overvoltage, 17 
Cut-off frequency 
in radiationless transitions, 
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luminescence of, 222 
potential curves of, 386 
rotational relaxation of, 
222 
spectrum of 
in alkali halides, 440 
Cyclic compounds 
conformational equilibria of 
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ring inversion in 
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Cyclic hydrocarbons 
heats of formation of, 544 
Cyclic model systems 
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Cyclic molecules 
potential functions of, 429 
Cyclic sweep voltammetry 
theoretical treatments of, 
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Cyclobutanes 
bands of, 427 
calculated bond lengths in, 
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Cyclobutanone 
out-of-plane bending of, 
429 


Cyclohexane 

inversion of 

NMR study of, 450 

Cyclohexene 

vibrational spectrum of, 
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Cyclohexyl thiol 

vibrational data for, 431 
Cycloparaffins 

chemical ionization of, 304 
Cyclopentene 

out-of-plane bending of, 429 
Cyclopropene 

force constant analysis of, 


Cytochrome c 
denaturation of 
conformation changes dur- 
ing, 466 
electron transfer processes 
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Debye frequency, 166 
Debye-Waller factor, 257 
Density 
of helium solutions, 566 
Depsipeptides 
sequence determination of, 
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Desorption 
potential of, 95 
Detonation 
by electron bombardment, 
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by ion bombardment, 12 
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rate in combustion, 11 
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relaxation time in, 12 
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dissociation of, 286-87 
rotational de-excitation of, 
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Deuterium molecule ion 


dissociation of, 286-87 


Dianions 


of symmetrical aromatic 
hydrocarbons, 51 


Diazomethane 


low frequencies of, 428- 
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Dicyanodiacety lene 
infrared spectra of, 428 
Raman spectra of, 428 

Dielectric relaxation 
chemically induced, 133- 
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Differential calorimetry 
for enthalpy analysis, 116 
of plastically deformed 
metals, 116 
Differential thermal analysis 
applications of, 116 
at high temperatures, 116 
for reactive alloys, 116 
of volatile components, 
116 
Diffuse double layer 
capacity of, 97 
Diffuse scattering 
of molecular beams, 264- 
65 
Diffusion 
in helium solutions, 571-72 
self-diffusion 
activation energies for, 
71-72 
Diffusion coefficients 
of alkali ions in molten sodi- 
um chloride, 72 
tracer, 73-74 
Diffusion controlled reactions 
in solution, 135-36 
Di-isopropy! sulfide 
vibrational data for, 
431 
Diketopiperazines 
carboxyl group in 
ionization of, 492 
as models for peptide chro- 
mophore, 484 
optical purity of, 502 
rotational strength of 
charged vicinal group ef- 
fects, 506 
distance dependence of, 
491-92 
hydroxymethyl] vicinal group 
effects, 507 
methyl vicinal group effects, 
500-1, 507 
protonation effect, 492 
solvent effects on, 492-93, 
496, 498-501 
transitions in, 492, 496 
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Dilution refrigerators, 509, 
573-75 
Dimethyl diketopiperazines 
rotational strength of 
effect of solvent on, 
479 
Dioxolane 
out-of-plane bending of, 430 
Diphenyldiazomethane 
photolysis of, 50 
Dipolar broadening 
in the solid state, 463 
Dipole absorption spectra, 
217, 219 
Dipole rotation 
relaxation time for, 133- 
34 
Dipoles 
system of 
thermodynamic limit of, 
293 
Dipole selection rules 
in radiationless transitions, 
167 
Direct interaction mechanisms 
in ion-molecule reactions, 
297 
Dispersion forces 
additivity of, 548-49 
Dispersions 
structured 
irreversible condensation 
of, 28 
thixotropic coagulation of, 
28 


Dissociation 
inner sphere, 195 
solvent assisted, 195 
see also Interchange dissoci- 
ation 
Dissociation energy 
of gaseous monoxides, 
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Dissociative modes 
of activation, 194-200, 203- 
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see also Ligand substitutions 
DNA 
bases in 
attractive forces between, 


kinetic processes in, 150 
NMR spectra of, 466 
Dodecylpyridinium iodide 
dissociation rate of, 132 
Doppler broadening 
of transition width, 347 
Double ion source 
in gas chromatography- mass 
spectrometry, 307-8 
Double layer 
adsorption 
ionic, 93 
adsorption isotherm, 93 
anomalous polarization curve, 
19 


capacitance of, 94-95 
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charge array 
discreteness of, 92 

determination of surface 
charge, 15 

differential capacity meas- 
urements, 92 

diffuse layer relaxation time, 
99 


effect on adsorption, 19 

effect on capacitance, 96 

electrocapillary curve, 
14 


electrocapillary measure- 
ments 
systemati* exrors in, 92 
Frumkin corrections for, 
103-4 
of molten metals, 16-17 
nonequilibrium 
due to ion exchange, 99 
due to mass transfer rate, 
98 
due to transient potentials, 
98 
perturbation time of ions in, 
85 


reduction of anions, 19 

specific adsorption of, 15 

theoretical treatment of, 
92 

Double layer capacity 

mass transfer dependence 
of, 98 

time dependence of, 98- 
99 


Double resonance experiments, 
223 


Dye lasers, 357-58 
Dyes in lecithin micelles 
kinetics of solubilization of, 
132 
Dynamic nuclear polarization, 
457-58, 462 
in organic polycrystalline 
free radicals, 465 


E 


ECE mechanisms 
asymmetrical potential scan 
applied to, 145 
polarography in study of, 
145 


voltammetry applied to 
cyclic sweep, 145 
linear sweep, 145 
Einstein coefficients 
for radiationless transitions, 
166 
for a two-level atomic sys- 
tem, 346 
Electric fields 
effect on molecular gases, 
231-32 
Electric-Nuclear Double Res- 
onance 
of fluorenylidene, 50 





Electric resonance spectro- 
meter, 221 
Electroanalysis 
by ring-disk electrode, 89 
by thin-layer electrode, 
89 
Electrocapillarity 
flow, 17 
Electrocapillary curve 
of a solid body, 16 
Electrochemical corrosion, 
21 
Electrochemistry 
complex plane method of 
analysis, 100 
cybernation in, 89-90 
equivalent circuit modifica- 
tion, 101-2 
of fuel cells, 20-21 
kinetics of corrosion, 
20 
optical methods in 
attenuated total reflection, 
90-91 
ellipsometry, 90-91 
Electrochemistry reactions 
charge-transfer limited, 
101 
diffusion limited, 100-1 
mass and charge-transfer 
adsorption of reactant, 
101 
no adsorption of reactant, 
101 
Electrode 
porous electrode, 21 
rotating disk electrode, 20 
thin-layer 
applications of, 89 
Electrode kinetics 
iodide adsorption in, 103 
Electrode reactions 
electron spin resonance 
studies of, 84 
techniques for measurement, 
100 


Electrodes 
expanding 
processes at, 96 
nonpolarized 
separation of currents at, 
96 
Electrolytes 
compressibilities by ultra- 
sonic velocities, 60 
Electron 
correlation effects 
configuration interaction, 
24 
incomplete separation of 
variable, 24-25 
Electron beam desorption, 
260 
Electronegativity 
in determining rotational 
strength, 490 
Electron emission 








in electrode processes, 19 
Electron exchange 
between radicals, 35 
intermolecular broadening of 
hyperfine lines, 35 
intramolecular line width 
alternation, 35 
isotopic tracer techniques, 
151-52 
Electronic relaxation, 230- 
31 


in alkali halide-alkali atom 
collisions, 230 
in large molecules, 231 
Electronic transitions 
identification of 
in optically active mole- 
cules, 480 
Electron impact 
low energy, 313 
Electron impact ionization, 
274, 294-95, 314 
Electronmicroscopy 
fast reaction applications of, 
153 


Electron nuclear dipolar re- 
laxation, 35 
Electron nuclear double reso- 
nance, 35 
coupling constants for the 
triphenylphenoxy radical, 
43 


in free radicals, 46 
in measurement of coupling 
constants, 38 
Electron nuclear exchange 
chemical, 35 
spin-spin, 35 
Electron paramagnetic reso- 
nance 
equilibria studies of ion 
pairs, 143-44 
Electron resonance 
anisotropy of the g tensor, 
32 


anisotropy in the hyperfine 
tensors, 32 

applications of spin labeling, 
ad 


of azulene positive ion 
as test of molecular orbital 
and valence bond theories, 
37 
conformation of radicals by, 
41-42 
for detection of cis and trans 
isomers, 42 
evidence for ion-pairs, 
41 
in exhibition of crystal struc- 
ture symmetry, 44 
in fluorine-containing radi- 
cals, 44 
frequency shifts in 
dependence on hyperfine 
splitting, 34 
in indentification of spino- 
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chromes, 40 
linewidth variations 
of alkali metals, 33 
in ion-pairs, 33 
in liquid crystals, 32- 
33 


PH dependence of, 34 
modulation of isotropic cou- 
pling constants 
by electron exchange, 34 
by proton exchange, 34 
modulation of isotropic hy- 
perfine splitting 
by phonon interaction, 
35 
modulation of isotropic metal 
splitting, 33 
of phosphorescent triplet 
states, 49 
rotational diffusion in, 34 
spectra of reduced mole- 
cules, 39 
spin relaxation 
in liquids, 31 
Monte Carlo technique for 
slow molecular motion, 
32 
spin rotational relaxation 
applied to free radicals, 
32 


applied to transition metal 
ions, 32 
of steroid derivatives, 42 
two-jump model, 34 
Electron spectroscopy 
low energy beams, 251 
molecular beam, 251 
slow neutron, 251 
Electron spin resonance 
coupling with NMR, 455 
in investigation of adsorbed 
radicals, 13 
of radiolysis products, 
21 


spectra of flames, 6 
surface impurity detection 
by, 252 
Electron spin resonance spec- 
tra 
detection of free atoms, 6 
Electron transfer 
in inorganic reactions 
inner sphere, 136-38 
outer sphere, 136-38 
Electron transfer reactions, 
147 
in biological systems, 130 
in excited states, 130, 147- 
48 
Electrophilic addition 
electrochemical studies of, 
146-47 
Electrophilic substitution 
electrochemical studies of, 
146-47 
Ellipsometry 
in study of passivation, 91 
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Emission of radiation 
probability of, 345 
Energy relaxation 
in a multilevel system, 
220 
Energy transfer 
vibrational and rotational 
methods of calculation, 
216, 236-40 
Enrichment devices 
in gas chromatography, 
307 


Enzyme catalysis 
conformational changes in, 
149 
Enzyme kinetics 
conformational changes in, 
148-49 
reaction control in, 150 
relaxation techniques in, 
148 
multi-enzyme systems 
kinetic studies in, 150 
Enzyme-substrate interactions 
NMR in study of, 467 
Eosin 
photoreduction of, 148 
Epitaxial deposit 
effect of chemisorbed oyxgen 
on, 262 
Epitaxial deposits 
surface structures produced 
by, 262-63 
Epitaxy 
penetration depth determina- 
tion 
of electron beam, 263 
Epitaxy of metals 
on ionic substrates, 263 
Equilibrium 
gas-gas, 30 
Equivalent circuits in Electro- 
chemistry 
modifications of, 101-2 
Ergodicity 
for a system of hard spheres 
rigorous proof of, 
396 


Ester chromophores 
rotational strength of 
solvent effects in, 507- 
9 


Esters 
chemical ionization of, 304 
mass spectral behavior of, 
316 


Ethane 
repulsion in, 546 
Ethers 
force constant analysis of, 
423 
Ethylene oxide 
collisional transitions 
between rotational levels, 
223 


Exchange processes 
NMR study of, 448-53 
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Exchange rates 
magnetic resonance in study 
of, 141 
Exchange reactions 
kinetics of fast exchange re- 
actions, 139-40 
Excitation transfer 
nonresonance, 170 
Excited state interaction 
stationary state approach, 
190-91 
Excited states 
charge-transfer complexes 
in, 147 
formation by electron impact, 
281, 294 
protolytic reactions in, 
134 


Explosion 
chain, 10-11 
impact mechanism, 12 
thermal, 10-11 
Explosives 
excitation of detonation, 
12 
mechanism of combustion, 
12 


F 


Fabry-Perot cavity, 347 
Fabry-Perot reflectivity 
as function of frequency, 
349 
Faradaic currents 
separation from capacitive 
currents, 96 
Fermi contact term 
in hydrogen-fluorine coupling, 
461 
Fermi liquids, 559 
landan theory of, 561 
quasiparticle concept in, 
561 
Fermi resonance, 431-32 
Fermi resonance bands 
effect of solvent on, 432 
Fermi resonance operator 
for triatomic molecules, 
431 
Ferricytochrome c 
kinetics of, 150 
Ferrimyoglobin axide system 
kinetics of, 150 
Ferrocene 
atomic interactions of deriv- 
atives, 24 
reaction mechanism of, 


Ferroelectric 

KDP model for, 407-9 
polarization of, 410 
vertex energy assignments 
for, 408 

Feynman diagrams 
applied to atomic- molecular 

functions, 25 
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Field ionization 
in mass spectrometry, 
304 


Field ion microscopy 
in surface chemistry, 252 
Field ion spectra 
temperature dependence of, 
06 


Films 
wetting 
thermodynamic instability 
of, 27 
Finite systems 
fluctuations in, 397 
First sound 
in helium solutions, 570 
Flame propagation 
turbulence in, 11 
Flames 
ESR spectra of, 6 
excitation mechanisms in, 


rate of propagation of, 11 
reaction zones of 
chemiluminescent reactions 
in, 371 
Flash-photolysis - 
chemistry of excited states 
in, 134 
electron transfer reactions 
in excited states, 147 
fluorescent spectra of solu- 
tions, 134 
transient species in, 148 
Flavin mononucleotide 
electron transfer mecha- 
nisms in, 150 
Flavors 
gas chromatography-mass 
spectrometry of, 318 
Flow instruments 
continuous, 134 
for nonisothermal kinetics, 


Fluorenylidene 
electron nuclear double reso- 
nance of, 50 
Fluorescence, 231 
of aromatic compounds, 7 
modulated vibrational, 
223 
photodissociation spectra in, 


polarized, 217 
resonance, 222-23 
polarization of, 225 
of trivalent ions 
in liquid solutions, 357 
using polarized light, 223 
Fluorescence depolarization 
classical trajectory calcula- 
tion in, 240 
Fluorescence measurements 
of rotational effects in colli- 
sions, 240 
Fluorescence spectra 
first excited state in, 179 








invariance of, 163 
Fluorescence stabilization 
in vibrational relaxation, 
229 
Fluorescent spectra 
of solutions under pressure, 
134 
Fluorides 
heats of formation revision 
for, 119 
Fluorine 
dynamic nuclear polarization 
of, 462 
in free radical solutions, 
457-58 
spin rotation tensor for, 
455 


Fluorine dioxide 
spectrum in an argon matrix, 
48 


Fluorine-fluorine coupling, 
462-63 
Fluoroescein 
triplet states of, 148 
Fluorohydrocarbons 
mass spectrometry of, 
316 


Fluoromethanes 
coupling constants for, 461 
Force constant analyses 
of various classes of mole- 
cules, 423-24 
Force constant calculations 
theoretical aspects of, 
425 
Force constants 
angular deformation of, 542 
for bending, 540-41 
for stretching, 540-41 
Force fields 
central, 541 
molecular 
representations of, 541- 
42 
Urey-Bradley, 541 
valence, 541 
in valence coordinates, 431 
Formaldehyde 
excitation of, 386-87 
1-Formylpyrene 
infrared spectrum of 
solvent dependence of, 
432 
Franck-Condon factor 
anharmonicity of, 183 
calculation of, 171 
in radiationless transitions, 
164, 170, 174-75, 179- 
87 
Free energy 
equation for minimum of, 
406 


of hole formation, 71 
of a spin system, 410 
in the van der Waals limit, 
404 
Free energy of activation 











from NMR line-shape studi- 
es, 450-51 
Free energy density 
of metastable states 
of uniform density, 405- 
6 


properties of, 393 
Free radical 
bimolecular generation of, 
7 


Free radical mechanisms 
in fast polymerization, 151 
Free radicals 
formation in liquid phase, 
7 


hydrated electron 
bimolecular recombination 
of, 147 
kinetics of 
by polarographic techniques, 
134 


production in organic solids 
by hydrogen bombardment, 
46 
in radiation processes, 
21 
reactions of 
NMR studies of, 458 
spin-rotational relaxation in, 
32 
Frenkel excitons 
selection rules for, 439 
Frequencies 
of a molecule 
sum rule for, 425 
Frequency shifts 
in different solvents, 438 
Fuel cells, 20-21 
Fugacity 
analyticity of, 401-2 
Fugacity expansions 
for distribution functions 
inequalities in, 403 
for pressure functions 
inequalities in, 403 
Fugacity series 
analyticity of, 406 
Fused salts 
conductivities of, 76 
conductivity at constant vol- 
ume, 75 
conductivity maxima, 76 
at equilibrium, 59 
stability determination of, 
60 
vibrational spectra of, 
77 
Fusion 
of salts, 61-64 
effect of pressure on melt- 
ing points, 61 
hole formation in, 60 


G 


Gain profile width, 349 
Gallium arsenic laser, 352-54 
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quantum efficiency of, 354 
Gallium arsenide 
ordered surface structure 
of, 256 
Gallium oxides 
vaporization rates of, 
259 
Galvanic cells 
solid electrolyte 
for heats of formation of 
oxides, 118 
Gas analysis 
photoionization in, 305 
Gas chromatography 
interface problems in, 307 
mass spectrometer detection 
in, 307 
of natural products, 317- 
18 
Gaseous monoxides 
dissociation energy of, 118 
Gas lasers, 358-62 
magnetically tuned, 365- 
66 
Gas relaxation, 220 
Geochemistry 
organic 
mass spectrometry in, 
326-27 
Geometrical analysis 
of molecule packing, 23 
Germanium 
accommodation coefficients 
of noble gases on, 265 
frequency shifts in, 438- 
39 
ordered surface structure 
of, 255 
oxidation of single crystals 
of, 269 
Gibbs adsorption equation, 
93, 95 
Gliotoxin 
glycine nitrogen incorpora- 
tion in, 325 
phenylalanine nitrogen incor- 
poration in, 325 
Glycylglycine copper complex, 
512 


circular dichroism of, 512 
geometric factors in, 512- 
13 


peptide transition in 
rotational strength for, 
512 
Gold 
surface diffusion on, 259 
surface structures of, 256 
Goldansky effect, 24 
see also Méssbauer effect 
Gold complex 
substitution reactions of, 
201 
Gold surfaces 
beam scattering from, 265 
Grand canonical density, 
395 
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Grand canonical ensemble, 
394-96 
Grand canonical pressure, 
95 


Grand partition function, 394- 
95 


analyticity of, 397-98 
Grating instruments 
in vibrational spectroscopy, 
421-22 
Griffiths inequalities 
generalized, 411-13 
G tensor 
anisotropy of, 32 


H 


Hafnium 
heat of formation of diboride 
of, 121 
Halogen atom recombination, 
380 


Halogen atoms 
metastable states of, 385- 
86 
Halogens 
electron resonance spectra 
in solids, 47 
Hard rods 
quantum system of, 405 
system of 
analyticity of, 401-2 
Hard spheres 
close-packing density of, 
403 


system for, 395 
Harmonic approximation 
for bond angles, 542 
for bond lengths, 543 
Harmonic oscillator 
displacement of, 175-76, 
181 


distortion of, 175-76, 


energy absorption efficiency 
of, 176 
quasidegenerate, 175-76 
vibrational excitation of 
calculations of, 236 
Harmonic potential functions, 
540-45 
Hartree-Fock method 
for small molecules, 24 
Heat capacities 
by laser flash technique, 
115 
low temperature 
of oxides, 118 
Heat capacity 
constant volume 
measurement errors in, 
115 
of helium solutions, 565- 
66 
high temperature measure- 
ments, 114-15 
intermediate temperature 
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measurements, 115 
low temperatures, 115-16 
of simple cubic solid sur- 
faces, 258 
Heat conductivity of gases 
effect of magnetic field on, 
231 
Heat flow 
transverse 
in magnetic field, 231 
Heats of formation 
of copper oxides, 118 
of inorganic oxices, 118- 
19 
Heats of vaporization 
from boiling points, 117 
Helium 
dilute solutions of, 562 
molecular beam diffraction 
of, 264 
solubility in molten salts, 
75 


transition in, 560, 565 
Helium ions 

reactions of, 295 
Helium molecule ion 

excited states in, 282 
Helium-neon laser 

energy level diagram of, 

359 


magnetically tuned, 365- 
66 


in methane relaxation, 228 
Helium solutions 

density of, 566 

diffusion in, 571-72 

equilibrium surfaces in, 575 

film flow velocity of, 573 

first sound in, 570 

heat capacity of, 565-66 

heat capacity anomalies of, 
564, 577 

helium-3 content in, 573 

interaction in, 568 

melting pressure minimums 
of, 575-77 

nuclear magnetic suscepti- 
bility of, 569 

osmotic pressure of, 568- 
69 

phase diagrams of, 575-79 

pressure effect on, 577 

phase separation in, 563- 

64 


pressure dependence of, 
577 
relaxation in, 570 
second sound in, 570-71 
solid solutions 
heat capacity of, 579 
sound attenuation in, 579- 
80 
sound velocity in, 579- 
80 


thermal conductivity of, 
579 
sound velocity in, 570-71 
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spin-diffusion in, 572-73 
superfluid film creep, 566- 
67 
superleaks in, 568-69 
temperature in, 577 
thermal conductivity of, 
572-73 
thermodynamic properties 
of, 564-65 
thermodynamics of mixing, 
566-68 
Atransition in, 563 
viscosity of, 572 
Helium-3 
interaction, 562-65 
superfluidity of, 561 
thermodynamic properties 
of, 561-62 
Helium-3 quasiparticles 
scattering by, 570 
Helium-2 
thermodynamic properties 
of, 561 
two-fluid model, 560 
second sound in, 561 
Helix-random coil transition 
in DNA . 
kinetics of, 150 
in poly-L-tyrosine 
kinetics of, 151 
Heterocyclic compounds 
mass spectrometry of, 
315 


Heterolytic reaction 
in liquid phase, 9 
n-Hexanes 
configuration sensitive bands 
of, 422 
High-energy electron diffrac- 
tion 
in surface structure studies, 
253 
High-temperature reactions 
laser applications in, 
368 


Hindered rotation 
NMR measurement of, 450 
about single bonds, 545 
Hole model 
applied to molten alkali hal- 
ides, 60 
enthalpy for hole formation, 
71 


free energy of hole forma- 
tion, 71 
for transport properties of 
fused salts, 71 
Homogeneous chemical kinet- 
ics 
from programmed stresses, 


Homopolyers 
rotatory properties of, 515- 
28 


Huckel theory 
in wave function calculations 
for radicals, 37 





Hydrated electrons 
in analysis, 147 
bimolecular recombination 
of, 147 
Hydration processes 
NMR in study of, 452 
Hydrazoic acid 
spectrum of, 434 
Hydrides 
relaxation of gaseous hy- 
drides, 233 
Hydrocarbons 
acid strength determination 
for, 27 
acyclic 
heats of formation of, 
544 
chemical ionization of, 304 
field ionization spectra of, 
304 
oxidation of 
cool flames in, 386 
Hydrocyanic acid 
effect of cooling on yield, 
10 
Hydrodynamic interaction 
of reacting solute species, 
135 
Hydrodynamics 
in chemical reactions, 14 
Hydrogen 
adsorption of, 261 
adsorption on tungsten of, 
262 


density changes in shock 
tube, 232 
molecular beam diffraction 
of, 264 
nuclear relaxation in, 448 
rotational excitation 
calculation of, 236 
surface structure on tung- 
sten, 261 
vibrational relaxation of, 
232 
Hydrogen atoms 
in low temperature glasses, 
46 
Hydrogen bonding 
intramolecular 
temperature-jump study 
of, 136 
Hydrogen bonding mechanisms 
from ultrasonic measure- 
ments, 144-45 
Hydrogen bromide 
relaxation of, 234 
rotational spectrum of, 
438 
Hydrogen chloride 
relaxation of, 234 
rotational spectrum of, 438 
Hydrogen chloride laser, 362 
Hydrogen configurations 
ice condition constraint, 
408 
Hydrogen fluoride 








coupling constant in, 461 
Hydrogen-hydrogen coupling 
determinations of, 462 
in saturated hydrocarbons, 
461 
Hydrogen iodide 
relaxation of, 234 
Hydrogen ion 
formation of, 281 
Hydrogen molecule 
coupling in, 461 
Hydrogen molecule ion, 287, 
291, 293-94 
collision spectra of, 285 
formation of, 281 
neutralization of, 285 
recombination energies of, 
285 
resonant charge-transfer in, 
291 


Hydrogen selenide 
coriolis coupled states of, 
435 


Hydrogen sulfide 
force constants of, 435 
Hydrogen transfer 
charge localization in, 
310 
substituent effects in, 310, 


Hydrolysis 
fast hydrolysis reactions, 
138-39 
stopped-flow studies of, 
139 
Hydroxide 
emission from association 
of, 374 
Hydroxide radical 
rotational relaxation of, 
222 
Hydroxymethy! cyclopentanon- 
es 
rotational strength of 
solvent effects in, 502 
Hydroxymethy! diketopipera- 
zine 
rotational strength of 
solvent effects in, 504-5 
Hydroxymethy! pyrrolidones 
rotational strength of 
solvent effects in, 502- 
4 
Hydroxymethy]! vicinal group, 
502-5 


conformational solvent effects 


of, 502 
Hyperfine splitting 
correlation with chemical 
reactivity, 37 
dipolar 
calculation using Hartree- 
Fock wave functions, 36 


I 


Ice 
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entropy of 
exact solution of, 407-8 
infrared spectrum of, 440 
spectra of irradiated ice, 
49 
Ideal solutions 
conditions for ideality in 
binary mixtures, 68 
Ignition 
in chain reaction, 5 
Imines 
isomerization rates 
from NMR, 449 
Immiscibility gaps 
equation for, 70 
Impact parameter, 217 
Indium 
epitaxy of 
on silicon, 263 
Inelastic electron-molecular 
collisions, 216 
Infrared detectors 
instrumentation in, 421 
Infrared intensities 


absolute, 427 
from bond properties, 
427 


Infrared luminescence, 228 
Infrared selection rules, 
433 
Infrared spectra 
averaging by collisions, 226 
of quenched molten salts, 
77 
Inner sphere mechanism, 
136-37 
Inorganic complexes 
proton contact shifts in, 459- 
60 


Inorganic exchange processes 
NMR in, 452-53 

Inorganic halides 
heats of formation of, 119- 

20 

Intensity 
of a band, 426-27 

Intensity reflection coefficient, 


Intensity studies 
of vibration bands 
types of, 427 
Interaction potential 
in energy transfer calcula- 
tions, 237 
for inelastic collisions, 
216 
Interactions in crystals, 439- 
40 


Interchange dissociation, 206 
of cobalt complexes, 205 
in ligand substitutions, 195, 
202-7 
in octahedral subsitutions, 
206 
in solvent exchange, 
205 
Interface requirements 
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for gas chromatography, 


Interferometers 
in vibrational spectroscopy, 
419-21 
Intermolecular potentials, 
215, 220 
anisotropy of, 221 
contribution from multipoles, 
439 
of hydrogen-helium, 236 
quantum mechanical evalua- 
tion of, 550 
Internal conversion, 162, 
231 
mixing of the discrete states 
in, 167 
reciprocal rate of, 163 
Internal conversion rates 
in radiationless transitions, 
174 
Internal energy 
per particle 
for a finite system, 394 
Internal energy states 
in molecular ions, 285 
Internal rotation, 433-36 
spin-echo study of, 450 
Internal rotor problem, 
433 
Interstitial ion diffusion 
ionic solids, 253 
Intersystem crossing, 162-63, 
174, 184, 231 
Intramolecular potentials 
quantum mechanical evalua- 
tion of, 550 
Iodide adsorption 
in electrode kinetics, 103 
Iodine 
angular momentum in 
polarized measurements 
on, 223 
cross sections for, 222, 


fluorescence of, 222 
vibrational relaxation of, 
227 
Iodine laser 
photodissociation in, 361- 
62 


Ion association 
three-step mechanism, 142 
Ion association constants 
in complex formation, 205 
Ion association reactions 
ultrasonic methods of study- 
ing, 142-45 
Ion currents 
product, 275 
reactant, 275 
Ion cyclotron resonance 
in gas phase reactions, 467- 
68 
in ion-moiecule reactions, 
467-68 
spectrometer, 329 








626 


Ion fluorescent lines 
broadening of 
in liquid lasers, 356 
Ionic crystals 
interactions of, 440 
Ionic solids 
spin-lattice relaxation in, 
447 
Ionization 
by electron impact, 281 
of gases 
by optical frequency radia- 
tion, 368 
Ionization constants 
determination methods for 
organic compounds, 9 
Ion lasers, 359-60 
Ion mobility 
moving boundary method, 
27 


separation of amino acid 
ions, 27 
Ion- molecule collisions 
energy transfer in 
external source technique, 
284-85 
Ion- molecule potential function 
resonance interaction, 
286 
Ion-molecule reactions 
activation energy absence 
in, 278 
competitive channels in, 276, 
279, 281 
energy transfer in, 279-80 
external source techniques, 
284-92 
in the gas phase, 8 
internal energy 
of reactants in, 278-79, 
281 
intramolecular gas effects 
in, 289 
in the ionosphere, 294- 
96 


kinetic energy dependence 
of, 278, 283 

at low pressures, 274-84 

mass spectrometry tech- 
niques in, 328-29 

with neutral polar mole- 
cules, 278 

polarization theory, 278-79, 
281, 283-84 

pressure dependence of, 
275 


products 
energy distribution of, 280 
reaction channels in 
thermochemical arguments 
for, 279-80 
stripping mechanism in, 


thresholds of endothermic 
reactions, 286 
Ionosphere 
ion-molecule reactions 
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in, 294-95 
Ion-pair formation 
in electrolyte solutions 
mathematical description 
of, 26 
free energy correction, 
26 


Ion pairing 
in nonaqeous solutions, 202 
Ion pairing constant, 205 
Ion-pairs 
electron resonance linewidth 
variation, 33 
equilibrium between light 
and loose ion-pairs, 
41 
Ion recombination 
rate expression for, 135 
Ions 
atomic 
formation of, 282 
electron impact 
structure and behavior of, 
308 
gaseous 
structure determination 
of, 311 
thermochemical properties 
of, 287 
thermochemistry of, 297 
generation by electron im- 
pact, 274 
internal energy states, 


negative 
in ion-cyclotron resonance, 
293 


mass spectrometry of, 
317 


product 
pressure dependence of, 
275 


repeller voltage dependence 
of, 275 
reactant 
identification of, 276 
pressure dependence of, 
275 


repeller voltage dependence 
of, 275 
reactions of 
with controlled internal 
energy states, 293-96 
triatomic 
formation of, 281-82 
Ion source 
thermal problems in, 306 
Ion structure 
determination of, 312 
Ion transport mechanism 
through membranes, 132- 
33 
Iridium complexes, 202, 208 
reactivity patterns of, 211 
Iron 
electron transfer in oxida- 
tion of, 138 








oxidation of single crystals 
of, 269 

surface diffusion on, 259 

thermodynamic functions of, 
117 

Iron complexes 

effect of entering group, 

199 


formation rates of, 200 
y-Irradiation 
of amino acids, 45 
radical formation, 44-45 
Ising ferromagnets, 410-13 
magnetization of, 411 
Ising models 
ferromagnetic interactions, 
412 
curie temperature of, 
12 


Ising spin model 
with ferromagnetic interac- 
tions, 410 
analyticity of, 402 
internal energy in, 394 
two-dimensional, 397 
Isomerization energies 
modifications of, 535 
Isomerization processes 
compared to ligand substitu- 
tions, 194 
Isoperibol calorimeter 
temperature rise corrections 
in, 115 
Isoprenoid acids 
in petroleum, 327 
Isoprenoids 
from meteorites, 328 
Isotope effects 
electron impact studies of, 
294 


in intramolecular ion-mole- 
cule reactions, 289 
on metastable transitions, 
312 
on radiationless transition 
probability, 181 
Isotope exchange reactions 
fast exchange, 10 
Isotope rule 
for deuterated aromatic 
hydrocarbons, 176 
Isotopic incorporation 
mass spectrum of, 323 
Isotropic gas 
relaxation properties of, 
217 
Iterative minimization 
as minimization technique, 
539 


K 


Kennedy equation 
for melting, 62 
Ketene 
low frequencies of, 428- 
29 








Keto-enol tautomerism 
kinetics of, 136 
Kinetic energy matrix, 425- 
26 


Kinetics 
of polymerization, 8 
Knudsen effusion 
for saturation vapor pres- 
sure of cobalt, 117 
Krypton 
relaxation of, 233 


L 


Langmuir evaporation, 117 
Langmuir isotherm 
in electrocapillarity theory, 
14 
Large molecules 
analysis of, 422 
Laser 
carbon dioxide 
dependence on additives, 
234 
Laser cavity, 347-50 
reflective feedback in, 348 
resonant frequencies of, 
348 


Laser configurations, 350- 
52 


Laser-excited fluorescence 
in vibrational relaxation, 
228 


Laser flash technique 
heat capacities by, 115 
Laser ions 
in glass lasers, 356 
Laser light 
brillouin scattering of, 235 
Laser medium, 345-47 
gain of, 349 
Laser microprobe 
applications of, 364-65 
Laser output 
frequencies 
mode selection of, 349 
tunable, 358 
Laser pulses 
of picosecond duration, 230 
Laser radiation 
energy source for, 343 
frequency shifting of, 362 
Laser Raman spectroscopy, 
420-21 
Lasers 
absorption spectroscopy 
applications of, 365-66 
cavity mode, 347 
chelate, 357 
chemical applications of, 
362-69 
chemical excitation, 361- 


continuous, 229 
crystalline 

laser ions in, 354-55 
crystalline and glass 
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host, 354 
dye, 357-58 
in flash photolytic apparatus, 
131 
frequency spacing between 
longitudinal modes, 
352 
gain curve in 
due to broadening, 346-47 
gas, 358-62 
active ion density of, 356 
glass 
active ion density of, 356 
laser ions in, 356 
mode-locking in, 356 
in high temperature reac- 
tions, 368 
ion, 359-60 
in light-induced reactions, 
367-68 
liquid, 356-58 
in mass spectrometry, 305, 
363-64 
mode locked, 351-52 
molecular, 360-61 
neutral atom, 358-59 
off-axis resonances, 349 
in optical spectroscopy, 364- 
67 


oscillator amplifier, 350- 
52 
population inversion in 
production of, 347 
pulsed, 229 
Q-switched, 229, 350-51 
in Raman spectroscopy, 
366-67 
semiconductor, 352-54 
active ion density of, 356 
sensitization of, 355 
solid-state, 352-56 
solvated rare earth ion, 
357 
in spectrochemical analysis, 
364-65 
super-radiant, 350-51 
in surface diffusion studies, 
259 
in temperature-jump appara- 
tus, 131 
tuning of, 363 
vibrational relaxation in, 
229 
Laser-schlieren technique 
for density changes, 232 
Laser systems, 352-62 
Laser techniques 
pulsed 
for heat capacity measure- 
ments, 121 
Lattice gas 
ideal 
analyticity requirements 
of, 400 
square lattice 
spontaneous magnetization 
of, 411 
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Lattice gases 
specific heats of 
compared with continuum 
fluids, 405 
Lattice vibrations 
of solid gases, 438 
Lead 
epitaxy of 
on silicon, 263 
surface atoms 
mean displacement of, 
258 
a-Lead-azide 
photodecomposition of, 
267 


Lead halides 
photodecomposition of, 267 
Lennard-Jones potential 
in thermodynamic limit 
existence of, 392-93 
Leveling effect 
solvent lability, 211 
Ligands 
exchange with ions in solu- 
tion, 22 
Ligand substitution 
associative mode activation 
in iron complexes, 
200 


nucleophilicity of entering 
group, 201 
solvent effects in, 201 
square planar substitution, 
200-2 
detection of intermediates, 
206-7 
dissociative mode activation, 
205-6, 210 
criteria of, 196 
effect of entering group in, 
199-200 
entropy correlations in, 
198-99 
leaving groups in, 198- 
99 


stoichiometric mechanism 
in, 203-4 
geometry 
characteristic mode of, 
196 
interchange, 195 
neutral entering group, 199 
octahedral substitution, 196- 
200 
processes NMR in, 448 
in vanadium 
effect of entering group, 
200 
Ligand substitutions 
of heavy metals, 196 
interchange dissociation in, 
203-7 
modes of activation 
associative, 194-95, 200- 
2 


dissociative, 203-5 
MO theory in, 209-10 
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sigma bonding in, 209 
stoichiometric mechanisms, 
194-95 
product distribution as 
probe for, 207 
Light-induced reactions 
by laser radiation, 367- 
68 
Lindemann equation 
for melting, 62 
Line-shape analysis 
in NMR, 448-51 
Line shifts 
with pressure, 225 
rotational state variations 
of, 225 
Line width calculations, 224- 
25 
classical methods, 239 
semiclassical method, 
237 
Lipids 
ester group in, 507 
Liquid metals, 390 
Liquid properties 
and induced transitions, 
436-39 
Liquids 
short range order 
correlation function method, 
26 
x-ray scattering, 26 
Liquid solutions 
of helium, 560-75 
Liquid state 
jumping mechanism of ther- 
mal motion, 25 
mechanism of transfer proc- 
esses, 25 
Liquid-vapor transition 
droplet model of, 407 
Lithium 
phase diagrams of salts of, 
63-64 
Lithium fluoride 
cubic anharmonicity of, 
439 
Lorentz broadening 
of transition width, 347 
Low energy electron diffrac- 
tion, 251, 253-55 
crystal potential in, 254 
elastic and inelastic scatter- 
ing in, 253-54 
multiple beam interaction, 
254 
in oxidation of single crystal 
surfaces, 268-69 
in-plane resonance, 254 
scattering amplitude in, 
254 


structure calculations in, 
254 


surface atom arrangement 
by, 252 

surface impurity detection 
by, 252 
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two-dimensional diffraction 
in, 253 
Luminescence 
low-pressure gas-phase, 
164 


at low pressures, 187 
of phosphorous vapor, 4- 
5 


Lysozyme 
denaturation of 
conformation changes dur- 
ing, 466 


M 


Magnesium 
heat of fusion, 117 
role in enzymatic reactions, 
150 


Magnetic fields 
effect on molecular gases, 
231-32 
Magnetic resonance 
to study of solvent exchange 
rates, 141, 452 
Magnetic transitions 
identification of 
in optically active mole- 
cules, 480 
Mass spectra 
of organic compounds, 
308 


statistical theory of 
test for, 285-86 
temperature dependence of, 
306 


Mass spectral processes 
compared to pyrolytic proc- 
esses, 313 
correlated with photochemi- 
cal processes, 314 
Mass spectral rearrangements 
hydrogen atom rearrange- 
ments, 309-10 
Mass spectral studies 
mechanistic proposals in, 
314-15 
Mass spectrometer 
ion cyclotron resonance type, 
3 


single source studies, 274- 
84 


Mass spectrometers 
with gas chromatographic 
coupling, 306-8 
types of, 306 
Mass spectrometry 
applications 
to biochemistry, 322- 
26 
to biosynthesis, 322-25 
to natural products, 317- 
21 
chemical ionization, 304- 


in cosmochemistry, 327- 
28 





direct interaction model 
validity of, 290 
double resonance technique, 
292-93 
double source, 282-83 
electrical recording, 302- 
3 


external source technique, 
284-92 
charge-transfer processes, 
284 
molecules investigated by, 
285 
recombination energies in, 
284-85 
field ionization, 304 
fragmentation processes 
transition states for, 
309 
glory scattering 
calculated distributions 
for, 287 
of group migrations, 309 
at high pressures, 291 
high resolution, 301 
marking substances for, 
303 
of inorganic compounds, 
316-17 
in inorganic systems at high 
temperature, 117 
ion-cyclotron resonance, 
292-93 
photoexcitation, 293 
of ion-molecule reactions, 
328-29 
of isotope incorporation, 
323 


for isotope location, 323- 
24 


isotropic scattering 
distributions for, 287 

laser ionization in, 363 

laser vaporization in, 363 

low resolution 
digitization of, 303 

of metabolic fate of drugs, 

326 


negative in spectra, 317 
of organic compounds, 315- 
16 


stereoisomerism effects 

on, 315 

in organic geochemistry, 
327-28 

of organometallic compounds, 
316-17 

of peptides, 320-22 

in pharmacology, 325-26 

photoionization in, 305 

photoplate recording, 301- 
2 


of propane systems, 291 
pulsed technique 
in charge-transfer studies, 
282 
quasi-equilibrium theory 








of, 312 
rearrangements in 
loss of stable fragments, 
308-9 
single source 
cross sections in, 276- 
77 
geometry in, 280 
methane reaction, 282 
reaction channels in, 276 
surface films, 277 
transition of kinetic energy 
in, 284 
surface impurity detection, 
252 


tandem system 
product distribution, 283, 
287 
of trifluorides at high tem- 
peratures, 120 
Mayer cluster functions, 399- 
400 
Mayer fugacity expansion 
breakdown in convergence 
of, 400 
Maxwell's equal area rule 
application of, 404 
McConnell relationship 
for 7-spin density, 36, 
37 


McLachlan spin densities, 44 
McLafferty rearrangement 
isotope effect in, 310 
mechanism of, 309-11 
steric requirements for, 
310 


Mechanistic studies 
from mass spectra, 314- 
15 
Melting curve maxima 
solid-solid transition, 63 
Melting equations 
Kennedy's, 62 
Lindemann, 62 
Mercuric chloride 
critical properties of, 65 
Mercury electrode 
determination of charge on, 
92 
Metal cation adsorption 
by chronocoulometry, 
95 


Metal complexes 
molecular weight determina- 
tion of, 316-17 
structures of ions, 22 
Metal complex formation 
mechanism of, 130 
rate determining step in, 
140 


substitution reactions 
ligand-dependence of, 
141 
Metal halides 
nondissociative vaporization 
of, 120 
Metal ion-ligand complexes 
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rate constants of, 134 
Metal ions 
polymerization reactions of, 
142 


Metal- metal amalgam couples 
in a variety of electrolytes, 
100 
Metal oxides 
vaporization of 
accompanied by dissocia- 
tion, 118 
Metastable ion peaks 
characteristics of, 311- 
13 
isomerization rates from, 


measurements of, 312 
structural sensitvity of, 311- 
12 
Metastable ions 
instrumental techniques for, 
311-12 
Metastable region 
properties of, 406 
Metastable state 
van der Waals systems 
of infinite lifetime, 407 
Metastable transitions 
from doubly charged ions, 
312-13 
Methane 
laser detection of, 365 
relaxation in, 232-33 
vibrational relaxation of, 
228 


Methane ion 
dis&ppearance cross-section 
of, 283 
Methane reaction 
dissociation in, 283 
exchange mechanisms in, 


ion-molecule reaction, 282- 
single source technique, 
3 


Methylamine 
internal rotation- inversion 
interaction, 433-34 
Methyl bromide 
vibrational states of, 435 
Methyl! cyclopentanone 
anisotropy variation in, 486, 
488 
ellipticity in, 486-88 
as model for carbonyl chro- 
mophore, 483, 485-88 
rotational strength 
effect of solvent on, 479, 
494 
Methyl] iodide 
infrared dispersion of, 
426 
Methy1 nitrate 
infrared absorption of 
solvent effects in, 436 
Methy1 pyrrolidone 
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peptide chromophore in, 
489 


rotational strength of 
methyl group effect on, 
494, 496 
solvent effect on, 479 
Methyl] radical 
identification of bands of, 
423 


Methy! vicinal group 
conformation effects of, 494- 
502 


Mevalonate- steroid conver- 
sions 
mass spectrometry in, 322 
Michelson interferometer 
refractive index measure- 
ment, 421 
in vibrational spectroscopy 
420-21 
Microcalorimeters 
applications of, 114 
Microcanonical ensemble, 396 
entropy per particle, 396 
formulated for quantum sys- 
tems, 396-97 
partition function, 396 
in the thermodynamic limit, 
396 
Microwave 
nonresonant absorption, 
226 
Microwave double resonance 
in collisional transitions, 
223 
Microwave saturation, 224- 


Minimization techniques, 536- 


Molecular beams 
hard cube model, 266 
hard sphere model, 265- 
66 
independent oscillator lattice 
model, 266 
interaction with solid sur- 
faces, 263-66 
lobe distribution in, 264 
quantum interaction models, 
266 
reflection maxima, 264 
scattered particles 
spatical distribution of, 
265 
scattering mechanisms 
diffraction, 264 
diffuse scattering, 264 
Molecular beam scattering, 
217 
collisional production of 
angular momentum, 221 
cross sections 
for complex formation, 
221-22 
cross sections from, 219 
rotational inelasticity in, 
221 
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statistical fluctuations in, 


technology of, 221 
total cross sections, 221 
from semiclassical scat- 
tering, 237 
vibrational effects in, 221 
Molecular fragmentation 
from low energy electron 
impact, 313 
Molecular geometries 
parameters for, 533 
Molecular ions 
thermochemistry of, 286 
Molecular lasers, 360-61 
Molecular orbital method 
applied to oxyanions of tran- 
sition metals, 25 
Molecular orbital theory 
in ligand subsitution, 209- 
10 
symmetry of the ground 
states, 37 
Molecule ions 
diatomic 
excited states in, 282 
Molten salts 
absorption spectra of, 78 
calorimeters for, 114 
coexistence curves, 64- 
66 
critical temperatures, 64- 
66 


electrical conductance 
effect of pressure, 73 
glass transition in, 72-73 
infrared spectra of quenched, 
77 
NMR chemical shifts in, 
76 
Raman spectra, 77 
vapor pressure of, 65 
see also Fused salts 
Molybdenum 
oxidation of single crystals 
of, 269 
vaporization of, 117 
Monoaridoiron 
aquation and formation of, 
199 
Méssbauer effect 
in polymeric 2ad amorphous 
substances, 23 
quadrupole splitting in poly- 
crystals, 23-24 
Multiphoton absorption 
in photopoly merization, 367- 
68 


N 


Naphthalene 
fluorescence spectra of, 
179 
force constants of 
m-electron contribution, 
427 
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phosphorescence of, 181 
Naphthalene derivative 
spin-orbital interactions in, 
181 
Naphthalene single crystal 
spectrum of, 426 
Natural products 
mass spectrometry of, 317- 
21 
Neodymium 
trivalent laser ion 
in crystalline lasers, 
355 
in glass lasers, 356 
in liquid lasers, 357 
Neon 
relaxation of, 233 
Neptunium 
aqueous redox reactions of, 


Neutral atom lasers, 358-59 
Nickel 
extraction of, 144 
mean displacement of sur- 
face atoms, 258 
oxidation of single crystals 
of, 268 
oxidation of surface, 261 
surface diffusion on, 259 
Nickel complexes, 202, 205, 
208 


application of NMR to, 
2 


dissociative mode activation 
charge effects in, 197-98 
steric effect in, 197-98 
exchange reactions of, 203 
Nickel surfaces 
beam scattering from, 
265 


Ninhydrin 
hydration rate constants of, 
152 


Niobium 
heat of formation of diboride 
of, 121 
Nitrates 
compressibilities 
of molten alkali nitrates, 
64 
electrochemical studies on 
molten alkali nitrates, 
60-61 
high pressure melting of 
alkali nitrates, 63 
thermodynamic properties 
of molten metal nitrates, 
60-61 
Nitric oxide afterglow, 379- 
80 
Nitrides 
thermodynamic properties 
of, 121 
Nitriles 
mass spectrometry of, 316 
Nitrobenzene 
infrared absorption of 





solvent effects in, 436 
Nitroethylene 
infrared spectrum of, 433 
Nitrogen 
active, 376-83 
adsorption on tungsten, 


chemiluminescent combina- 
tion of, 379 
excitation of metal atoms, 
379 
excited states 
population mechanism of, 
377 


First Positive bands of, 
377-78 
metastable state of, 379 
at low temperatures, 
379 


reactions with halogenated 
hydrocarbons, 385 
relaxation of, 227, 233 
solubility in molten salts, 
75 
spin-lattice relaxation time 
shortening due to oxygen, 
52 
Nitrogen-14 
chemical shifts 
measurement of, 460 
Nitrogen afterglow, 376-77, 
379 


First Positive emission, 


mechanism of, 378 
Nitrogen atoms 
excited states of, 377 
Nitrogen compounds 
quaternary 
mass spectral behavior of, 
316 


Nitrogen dioxide 
absorption bands of, 381- 
82 
fluorescence studies of, 382 
quenching of, 381 
vibrational intensities of, 
427 
Nitrogen laser 
pulsed, 361 
Nitrogen molecule 
luminescence of, 229 
Nitrogen molecule ion, 287- 


resonant charge transfer in, 

291 
Nitrogen, oxides of 

dissociation energies of, 
118-19 

emission from association 
reaction of, 373 

flash absorption spectra of, 
227 

fluorescence of, 222 

infrared emission from, 229 

paramagnetic species of, 
47-48 








rotation-vibration band of, 

shock tube relaxation of, 
234 

vibrational relaxation of, 


Nitrogen splitting 
solvent dependence of, 41 
Nitrosyl fluoride 
harmonic frequencies of, 
424 
Nitroxyl 
association process of, 380 
chemiluminescence 
temperature dependence of, 
380 
combination reaction of, 
381 
Nonaqueous solutions 
of cobalt complexes, 202 
Nonbonded functions 
in strain calculations, 546- 
47, 549-50 
Nonbonded interaction ener- 
gies, 547-55 
Nonbonded interactions, 544 
attraction in, 547-48 
isotropy of, 549 
repulsion in, 547-48 
Nonbonded potential functions, 
547 


Nonbonded potentials 
for adamantane, 551-52 
for propane, 551-52 
Norbornane 
calculated bond lengths in, 
Normal coordinate analysis, 
422-26 
Normal coordinate treatments 
of small molecules, 431 
Nuclear magnetic resonance 
biological applications of, 
466-67 
chemical exchange rates 
from, 448 
in complex exchange reac- 
tions, 203 
contact shifts 
of inorganic complexes, 
459 


coupling with ESR, 455 
data analysis 
systematic errors in, 449 
double resonance technique 
449-50 
instrumentation, 458 
in interchange dissociation, 
205 
isomerization rates 
of substituted imines, 
449 
line-shape calculations in, 
448 


, 


line-shape method 
test of, 449 
in ligand substitution proc- 
esses, 448 
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liquid crystals as solvent 
in, 448 
measurement of very small 
coupling constants, 38 
in octahedral aluminum com- 
plexes, 203 
in organometallic exchange 
processes, 448 
paramagnetic shifts 
concentration dependence 
of, 43 
in polymers, 448 
proton coupling in o-systems 
proton relaxation enhance- 
ment 
biological applications of, 


rate determinations 
accuracy of, 448-49 
reaction rates by, 130 
rigid-lattice lines, 464 
sensitivity enhancement in, 


in solvent exchange rates 
of paramagnetic ions, 
202 


in solvent-ligand exchange, 
141 


spectra of paramagnetic sys- 
tems, 448 

structural implications of, 
447 


in study of molten thallium 
salts, 76 
see also Electron nuclear 
double resonance 
Nuclear magnetic resononance 
spectra 
of d, 1 enantiomers 
in optically active solvents, 
460 


of free radicals, 43 
Nuclear relaxation 
in fluids, 456 
in paramagnetic solutions, 
457 


of solvent nuclei 
in free radical solutions, 
457 
by spin-rotation interaction 
in dilute gases, 455 
by spin-rotation relaxation 
in spherical top molecules, 
455 


see also Relaxation, 453- 
58 
Nuclear spin relaxation 
collisions in, 
227 
S matrix description of, 


Nucleophilic discrimination 
factor, 201 
Nucleophilicity of entering 
group 
in associative mode substi- 
tution, 201 
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ce) 


Octahedral complexes 
characteristic substitution 
rates, 196 
Octahedral substitution 
interchange dissociation, 
206 
transition state for, 210 
Odors 
gas chromatography - mass 
spectrometry of, 318 
Olefins 
kinetics of hydroxymercura- 
tion of, 140 
mass spectrometry of, 
315 
Oleic acid 
microbiological conversion 
of, 322 
Onsager - Casimir reciprocal 
relations 
evidence for validity of, 
122 
Optical activity 
molecular structure 
correlation with, 477, 479- 
80 
one-electron model, 477- 


polarizability theory of, 477 
quantum mechanical basis 
of, 477 
Optical methods 
in electrochemistry 
attenuated total reflection, 
90-91 
ellipsometry, 90-91 
Optical rotation 
rotational strength 
calculation of, 479 
transitions of 
anisotropy for, 480 
Optical rotatory power 
sources of, 477 
theory of, 477 
vicinal groups 
rotatory contributions of, 
478 
Optical spectroscopy 
laser applications in, 364- 
67 
Orbital angular momentum 
collision parameter, 217 
Organic vapors 
laser breakdown of, 368 
Organometallic compounds 
fragmentation mechanisms, 
317 
structure determination of, 
316-17 
Organometallic exchange proc- 
esses 
NMR in, 448, 452-53 
Organometallic mass spectra, 
316 
Organometallic systems 
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reactions of, 193 
Orientation field effect 
in ionic polymerization, 


Outer sphere association con- 
stant, 205-6 

Outer sphere mechanism, 
136 


Overlap 
differential, 36, 38 
factors 
from normal mode displace- 
ments, 183 
Overvoltage, 17 
of hydrogen, 17-18 
mass transfer contribution, 
85-86 
Oxidation 
peroxide theory, 4 
Oxygen 
adsorption of, 261 
on copper of, 262 
on germanium of, 262 
on iron of, 262 
on tungsten of, 262 
electroreduction, 20 
heat conductivity of 
effect of magnetic field on, 
231 
microwave spectrum of 
averaging by collision, 
226 
relaxation time, 232 
surface reactions of 
space charge limited, 268 
thermal ordering on nickel 
of, 262 
Oxygen afterglow, 380 
Oxygen reduction at platinum, 
88 


P 


Pairing theorem 
necessity of charge term, 
37 
Palladium 
mean displacement of sur- 
face atoms, 258 
surface structures of, 256 
Palladium complexes 
entropy of substitution, 
202 


Parallel tangents 
as minimization technique, 
539 
Paramagnetic relaxation 
in solids, 31 
Paramagnetic systems 
NMR spectra of, 448 
Parameters 
for strain calculations 
evaluation of, 550 
strain free structural, 540, 
544-45 
Pariser-Parr-Pople 
approximations for calcula- 
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tion of spin density, 37 
Pariser wave functions 
bond order calculations, 
170-71 
Partial Molar Rotatory Power, 
481-83, 496, 504-7 
vicinal group contributions, 
482, 504-7 
Passivity, 20 
see also Adsorption theory 
Pattern search 
as minimization technique, 
538-39 
weaknesses of, 539 
Patulin 
biosynthesis of 
mass spectrometry of, 
324 
Penning ionization, 305 
n-Pentanes 
configuration sensitive bands 


of, 422 
Peptide chromophore, 478- 
79, 489-507 
transitions of, 479, 483 
Peptides 


amino acid sequence in 
from mass spectrometry, 
320-21 
component amino acids 
from mass spectrometry, 
320-21 
structures of 
from mass spectrometry, 
320-22 
from pyrolysis, 320 
Periodate 
hydration rate constants of, 


Peroxidase 
interactions with ligands, 
150 
Peroxychromic acid 
kinetics of formation of, 
138 
Perturbation operator 
non Born-Oppenheimer, 178 
Perturbation-variation method 
of calculating coupling con- 
stants, 461 
Pharmacology 
mass spectrometry in, 325- 
26 
Phase equilibria 
at high temperatures and 
pressures, 30 
Phase transition 
fugacity dependence of, 
399 


requirements for, 399-400 

at singular points, 398 
Phenanthrene 

triplet states of, 148 
Phonon field 

energy density of, 166 

in radiationless transitions, 

166-67 





Phosphides 
thermodynamic properties 
of, 121 
Phosphorescence, 231 
stretching modes in, 
176 
Phosphorescence spectra 
vibrational peaks in, 174 
Phosphorescent triplet states, 
49-50 
Phosphorus 
dynamic nuclear polarization 
of, 457 
epitaxy of 
on silicon, 263 
Photochemical behavior 
review of, 193 
Photochemical processes 
correlated with mass spec- 
tral processes, 314 
Photoconductivity 
trapped electrons as precur- 
sors of mobile electrons, 
45-46 
Photodecomposition 
of cadmium sulfide, 267 
of lead halides, 267 
of silver halides, 267 
of solids, 266-67 
Photodesorption 
of oxygen 
space charge limited, 268 
Photoelectron spectrometry, 
305 


Photoemission 
from polarized electrodes, 
19 
Photoexcitation 
cyclotron resonance spectrom- 
etry, 293 
by ruby laser, 367 
Photoionization, 305 
in ion-molecule reactions, 
293-96 
Photopolymerization 
laser radiation in, 367 
Photoprocesses 
reversible, 148 
Photoreduction 
of eosin 
transient intermediates in, 
148 
Photosynthesis 
primary reactions of, 
130 
Phytosterol 
incorporated atom location 
in, 325 
Platinum 
ligand substitution mecha- 
nisms of, 194 
mean displacement of sur- 
face atoms, 258 
oxidation of single crystals 
of, 269 
surface structures of, 
256 














Platinum complexes, 208, 
210 


associative mode activation, 
201-2 
hydrolysis of, 200 
trans labilizing in, 209-10 
Platinum electrode 
ellipsometry of, 91 
Platinum substitutions 
activation parameters for, 
201 


Platinum surfaces 
beam scattering from, 
265 


Plutonium 
aqueous redox reactions of, 
138 
Plutonium carbides 
thermodynamic properties 
of, 121 
Plutonium compounds 
thermodynamic data on, 
113 
Polarizability 
in optical rotation, 490-91 
Polarization 
concentration, 18 
Polarography 
in complex reactions, 146 
in ECE mechanism, 145 
in fast reaction studies, 145- 
48 
theoretical aspects of, 145 
Polyadenylic acid 
kinetics of, 150 
Polyanion relaxation 
kinetics of melting, 150- 
51 
Polyatomic molecules 
formation of, 376 
Polyethylene 
effect of configuration 
on infrared spectrum, 
422 
Polyethylene chains 
crystal spectrum of, 439 
Polyglutamic acid 
kinetics of, 150 
Poly-L-alanine, 515-18 
circular dichroism of, 515- 
16 


conformation in solid state, 
515 

data resolution, 516-17 

optical rotatory dispersion 
of, 515 

rotational strength of, 511 

Poly-L-glutamic acid, 521- 

23 


circular dichroism of, 522 
helicity of, 521-22 
rotational strength of 

charge effect on, 522-23 

Poly-L-histidine, 523-25 
circular dichroism of, 
523 

conformations in, 523-24 
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rotational strength of, 523- 
25 


temperature study of, 524 
transitions in, 523 
Poly-L-phenylalanine, 526- 
28 


circular dichroism of, 526, 
528 

transitions in, 527 

Poly-L-serine, 518-20 

circular dichroism of, 519 

conformation of, 518 

extended chain calculations, 
513 


optical rotatory dispersion 
of, 518 
resolution of, 519 
Poly-L-tyrosine, 525-26 
circular dichroism of, 525 
conformations of, 525- 
26 
optical rotatory dispersion 
of, 525 
rotational strength of, 525- 
26 


solvent effects on, 526 
vacinal group effects, 525 
Polymer chains 
in crystals 
intermolecular interactions 
of, 439 
Polymer crystallization 
model for 
exact solution of, 390 
Polymerization 
fast polymerization mecha- 
nisms, 151 
free radical, 9 
under high pressure, 10 
of metal ions, 142 
radiation induced in solid 
phase, 22 
in solid phase, 9 
Polymerization study tech- 
niques 
by capillary-flow, 151 
by stopped-flow, 51 
Polymer kinetics 
ultrasonic relaxation in, 
144 
Polymers 
field ionization spectra of, 
304 
mass spectra of, 305 
NMR applied to, 448 
solid 
relaxation studies in, 465 
triplet state resonance of 
y-irradiated polymers, 
51 
Poly-8-methyl-L-aspartate 
circular dichroism of, 520- 
21 
Polyoxy methylene chains 
crystal spectrum of, 439 
Polypeptides, 511-28 
conformational reference 
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state of, 511 
fully extended chain, 511- 


1 
helical 
transitions in, 494 
helix-coil transitions in, 
466 
rotational strength of 
methyl group in, 513-15, 
518 
Polypropylene 
isotactic 
Raman scattering of, 
420 
Polyvinglidene fluoride 
configurations of, 422 
Positive - negative junctions 
in semiconductor lasers, 
353 
Potassium 
differential scattering of, 
221 
Potassium bromide 
cross section of, 221 
vapor pressure of, 66 
Potassium chloride 
cross section of, 221 
vapor pressure of, 66 
Potassium halides 
phase diagrams of, 61 
Potassium nitrate 
equilibrium thermal decom- 
position of, 61 
Potential 
contact, 15 
of desorption, 19 
Potential barrier 
of solvent molecules, 135 
Potential curve crossing 
in diatomic molecules, 
164 
Potential curves 
barrier widths from, 171 
Potential energy 
of internal coordinates 
related to deformations, 
541 
per particle 
lower bound on, 391 
Potential energy matrix, 425- 
26 


Potential functions, 540-55 
choice of, 540 
harmonic, 540-45 
for large angle deformations, 
542-43 
Potentials 
long range 
systems with, 404-7 
positive 
convergence of, 400 
stable 
radius of convergence for, 
399-400 
requirements for, 391 
Potential surface 
Born-Oppenheimer, 540 
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Potential surfaces 
construction assumptions, 
182-83 
in internal conversion, 
163 
in predissociation, 163 
of same symmetry 
geometrical crossing of, 
165-66 
tunneling between, 182 
Potential of zero charge, 14- 
21 
on solid metals, 16 
Predissociation, 163 
in diatomic molecules, 
164 
mixing of a discrete state 
and a continuum, 167 
rate of, 372-73 
Pressure 
analyticity of, 398-99 
for small z, 399 
critical pressure for lumi- 
nescence, 5 
effect on melting points, 62 
high pressure of explosion 
zone, 12 
of metastable states, 405- 
6 


see also Chain reaction 
Pressure ensemble, 396 
Pristane 
ionization of, 304 
Prohibition factor 
for spin-forbidden transi- 
tions, 171 
Propane 
electronic energy of, 433 
harmonic frequencies of, 
423 
ideal geometry of, 534 
nonbonded potentials for, 
551-54 
Propane systems 
mass spectrometry of, 291 
Proteins 
NMR technique for study of, 
467 
Proton coupling constants 
determination of sign and 
magnitude, 38 
Proton exchange 
NMR in study of, 451-52 
Proton splitting 
temperature dependence, 
38 


Proton transfer reactions, 
130, 276 
Pulse radiolysis 
applications of, 147 
electron transfer reactions 
determination of rate con- 
stants for, 147 
of liquids, 129-30 
in study of protonation reac- 
tion, 147 
Pulse train technique 
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in multi-step electrode re- 
actions, 87 
Purine derivatives 
triplet-states, 50 
Pyrimidine derivative 
triplet-states, 50 
Pyrolytic processes 
compared to mass spectral 
processes, 313 
Pyrrolidones 
analogy to ester chromo- 
phore, 507 
as model for peptide chro- 
mophore, 484 
rotational strength 
effect of changed vicinal 
group in, 505-6 


Q 


Q-branches 
induced in hydrogen halides, 
438 
Q-switching 
techniques of, 350 
Quadrupole coupling constant 
determination of, 456, 
464 . 
Quantum field theory 
applied to atomic- molecular 
functions, 25 
Quantum scattering, 236-37 
Quantum yield rates 
for aromatic hydrocarbons, 
163 


Quasi- lattice theory 
for reciprocal salt solution, 
70-71 


R 


Radiation 
from excited states, 372- 


Radiationless transitions 

absorption probability, 189- 
90 

aromatic hydrocarbons 

rate constant in, 174 

bandwidth of exciting light, 
190 

barrier widths in, 171 

as Born-Oppenheimer wave 
function perturbations, 
172-74 

comparison of theories of, 
177-88 

coupling energy 

initial and final state, 169- 

70 

cut-off frequency in, 167 

decay constants of triplet 
state, 177 

due to energy conversions, 
172 

equilibrium distance change 
in, 174-75 


experimental aspects, 163- 
64 


fast transitions, 186 

intermolecular coupling, 
178 

internal conversion in, 162 

internal conversion rates, 
174 

intersystem crossing, 162, 
174 

intramolecular coupling, 
177-78 

intramolecular theory of, 
170-72 

in an isolated molecule 

probability for, 168 

isotope effect on probability, 
180-82 

isotopic substitution effects, 


in lasers, 354-55 
mixing of a discrete state 
and a continuum predis- 
sociation, 167 
mixing of 
two continuum states scat- 
tering, 167 
two discrete states internal 
conversion, 167 
of a molecule in a solvent 
perturbation causing, 
168 
probability for, 169 
multipole contributions to, 
167 
nonadiabatic 
probability of, 164-65, 
167 
nonresonance excitation trans- 
fer, 170 
normal coordinates modifica- 
tion, 173 
normal frequencies modifica- 
tion, 173 
nuclear coordinate depend- 
ence, 178 
phonon field treatment, 166- 
67 
potential surfaces in, 163 
probability of, 173 
effect of molecule size, 
185-87 
role of the medium, 180 
semiclassical theory for, 
166 
skeletal bending in, 172 
for a solute molecule 
in a crystalline matrix, 
166-67 
solvent as an energy sink, 
168 
spontaneous rate for, 166 
stationary state approaches, 
161-62, 188-91 
symmetry selection rules 
for, 187-88 
theories of, 164-77 








time-dependent approach, 
161-62, 188-91 
time-independent approach, 
188-91 
transition probability, 172, 
174, 184 
triplet and ground state 
energy separation of, 
174 
tunneling, 179 
vibrationally deficient mole- 
cules, 187 
vibrational relaxation, 169 
Radiative processes 
lifetimes of, 171 
Radical pairs 
origin, 52 
variation in spin exchange 
constant, 52 
Radicals 
containing heavy atoms, 
49 


detection of internal motions 
of single crystals, 45 

dipole moment from Stark 
splitting, 53 

o-electron radicals, 45 

in neon matrices, 46 

organic radicals in solution, 
38-44 

study of trapped electrons, 
45-46 


sulfur containing, 49 
in sulfur containing crystals, 


techniques for detecting spec- 


tra 
of gaseous diatomic radi- 
cals, 52-53 
temperature dependence 
of isomers, 42 
Radioactive tracers 
in surface diffusion studies, 
259 
Radiolysis 
calculation of track param- 
eters, 21-22 
radical diffusion in water 
radiolysis, 21 
Raman intensities 
from bond properties, 
427 


Raman Q-branch 
narrowing of, 226 
Raman scattering 
depolarized 
calculation of, 227 
from polarizability tensor, 
217, 219 
Raman selection rules, 433 
Raman spectra 
band shapes of, 226 
in hydrocarbons, 23 
in molten salts, 77 
in rotational transitions, 
223 
Raman spectroscopy 
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of crystalline solids, 366 
laser application to, 366- 
67 
the laser in, 420-21 
Rare earth complexes 
coordination of, 200 
Rare earth ion laser 
solvated, 357 
Rate coefficients 
from cross sections, 221 
Rate constants 
related to cross sections, 
219-20 
from solvent-extraction 
techniques, 134 
from spectroscopy, 219 
Rayleigh scattering 
width of Rayleigh line 
as function of reaction rate, 
420 
Reaction channels 
internal energy effect on, 
283-84 
kinetic energy effect on, 283- 
84, 296 
Reaction rates 
effect of medium, 9 
Reactions 
fast 
positronium method, 8 
Reaction techniques 
temperature jump 
in complex substitution 
reactions, 140-41 
Reciprocal relations 
in optical rotation, 481 
Reciprocal systems 
solution theories for recip- 
rocal salt solutions, 69- 
70 
Recombination energies 
of atomic species, 285 
of molecular species, 285 
of positive ions, 285 
Redox reactions 
of coordination chemistry 
mechanisms, 136 
Refractory metals 
high temperature oxidation 
of, 368 
Rehbinder effect 
see also Adsorption; revers- 
ible 
Relaxation 
of dielectric by chemical 
reaction, 133-34 
of a gas, 220 
in NMR spectal lines, 454 
by quadrupole interactions, 
455-56 
in a shock tube, 232 
in systems of nonidentical 
spins, 455 
see also Nuclear relaxation 
Relaxation apparatus 
electric field jump 
conductimetric, 132 
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spectrophotometric, 132 
laser heating in temperature 

jump, 131-32 
temperature-jump, 130- 

31 


flow method, 131 
Relaxation methods 
temperature- jump 
spectra of ribonuclease 
reactions, 149 
Relaxation processes 
collision theory of, 456 
Relaxation techniques 
in enzyme kinetics, 148 
pressure jump, 130, 
133 


Relaxation time 
chemical, 133 
for dipole rotation, 133-34 
in fluorine containing com- 
pounds, 454 
for a multilevel system, 


from spectroscopy, 219 
spin-lattice, 456-57 
temperature effect, 240 
Repulsion energies 
calculation of, 550 
Resonance luminescence spec- 
trophotometry, 227 
Resonant vibrational transfer 
in mixed gases, 234-35 
Retardation analysis 
of ions, 295 
Rhodium complexes 
substitution reactions of, 
196-97 
Ribonuclease 
denaturation of 
conformation changes dur- 
ing, 466 
kinetic processes in, 150 
Raman spectra of free bases 
in, 441 
relaxation spectra of, 
149 
Rigid rotator 
rotational excitation of 
calculations of, 236 
Ring-disk electrode 
in electrochemical analysis, 
88-89 
hydrodynamic mass transfer, 
88 
oxygen reduction at platinum, 
88 


rates of decomposition 
heterogeneous reactions, 
88 
homogeneous reactions, 
88 


Ring inversion 
activation parameters for, 
451 
Ring molecules 
planar 
out-of-place vibrations 
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of, 429 
Rotating disk electrode 
experimental applications, 
87 


in fast reactions, 146 
theoretical refinements of, 
87 
Rotating ring-disk electrodes, 
87-88 
Rotational correlation func- 
tions 
determined from spectra, 
436 


Rotational energy transfer 
for hardsphere point dipoles, 
39 


Rotational phase shift 
classical, 219 
Rotational quantum states 
focusing of, 221 
Rotational relaxation, 222- 
27 
distorted wave calculation 
of, 236 
measurements of, 235 
Rotational strength 
calculation of 
octant rule in, 512-13, 
515 
quadrant rule in, 512-13 
contribution of coupled tran- 
sitions, 483 
of methyl vicinal groups 
as function of angle, 514- 
15 
of a transition 
expression for, 480, 482 
Rotational transitions 
in collisions 
spectra of, 223 
Rotation-translation bands 
in solid solutions, 438 
Rotation-translation band 
shapes 
in liquid systems, 436 
Rotation-translation spectra 
of small molecules 
in inert-gas matrices, 
437 
Rotation-vibration interactions, 
433-36 
in vibrational spectroscopy, 
428 
Rotation-vibration transfer 
probability of, 238 
Rubidium halides 
phase diagrams, 61 
Ruby laser 
energy levels of, 354 
Ruthenium complexes, 202 
reactions of, 210 


s 
Salt vapors 


dimensional theory of asso- 
ciation of, 66 
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Saturation vapor pressures 
methods of measuring, 
117 
Scaled particle theory 
for calculating collision 
diameters, 60 
Scandium complexes 
coordination of, 200 
Scattering 
mixing of two continuum 
states, 167 
Scattering matrix, 216-19 
exact calculations of, 
236 
in nuclear spin relaxation, 
217 


in polarized fluorescence, 
217 
invariant functions of, 217 
Screening effects 
in optical rotation, 490- 
91 
Second sound 
in helium solutions, 570-71 
propagation of, 571 
Selenides 
thermodynamic properties 
of, 121 
Selenium 
mass spectra of, 305 
Self-consistent field calcula- 
tions 
of the anions of aromatic 
nitrites, 37 
of hydrocarbon ions, 37 
Self-diffusion 
in molten salts, 74 
Semiclassical scattering, 
237-38 
adiabatic reorientation ap- 
proximation, 237-38 
cross section evaluation, 
237-38 
resonance approximation, 
237 
sudden approximation, 237 
Semiconductor lasers, 352- 
54 


population inversion methods 
for, 352 
Semidiones 
long range couplings, 43 
Shock tube measurements 
of vibrational and rotational 
relaxation, 234 
Shock waves 
mechanical action of, 12 
reflection from a free sur- 
face, 12 
Sigma bonding theory 
of the trans effect, 209 
Sigma orbital effects 
in platinum substitutions, 
209-10 
Significant structure theory 
binary mixtures of fused 
salts, 67 


for molten alkali halides, 
59-60 
Silacyclobutane 
out-of-plane bending of, 
429 


Silicates 
crystal structure of, 23 
effect of cation size on struc- 
ture, 23 
Silicon 
crystal growth of, 263 
deposition of silver on, 
263 
frequency shifts in, 438- 
39 


order-disorder transitions 
on, 263 
ordered surface structure 
of, 256 
oxidation of single crystals 
of, 269 
Silicon halides 
heats of formation of, 120 
Silicon tetrachloride 
isotope splittings in, 
420 
Silver 
deposition on silicon surface, 
263 
electron-transfer reactions 
of, 138 
mean displacement of sur- 
face atoms, 258 
phase diagrams of salts of, 
63 
self-diffusion 
in molten silver nitrate, 
74 
surface diffusion of, 259 
surface structures of, 256 
Silver chloride 
multiphoton decomposition 
of, 368 
Silver halides 
photodecomposition of, 


Silver surfaces 
beam scattering from, 265 
Single crystal surfaces 
oxidation studies on, 268- 
69 
Single relaxation time approx- 
imation 
correction sequence, 239 
Single-sweep voltammetry 
theoretical treatments of, 
86 
Skeletal bending 
in aromatic hydrocarbons, 
172 
vibrations 
in N heterocyclics, 
172 


in radiationless transitions, 
172 
Sodium 
heat capacity of, 116 


phase diagrams of salts of, 
63 


Sodium bromide 
vapor pressure of, 66 
Sodium chloride 
vaporization mechanism of, 
259 


vapor pressure of, 66 
Sodium chloride surfaces 
beam scattering from, 

265 


Sodium D-line emission 
due to electronic relaxation, 
230, 233 
Sodium halides 
phase diagrams of, 61 
Sodium line-reversal tech- 
nique, 233 
Solids 
molecular motions in, 465 
structure of 
investigative methods, 


Solid-state 
lasers, 352-56 
NMR measurements 
of rotating samples, 463 
spin-spin coupling in, 463- 
65 


Solubility 
at melt-solution interfaces, 
30 
Solvation processes 
NMR in study of, 452 
Solvent assisted dissociation, 
203-7 
see also Interchange dissoci- 
ation 
Solvent effects 
on infrared spectra, 432 
on rotational strength of 
rigid molecules, 479 
Solvent exchange 
magnetic resonance methods 
in, 141 
between metal ion coordina- 
tion spheres by NMR, 
452 
Sound 
types of, 570-71 
Sound absorption, 217-18 
in multilevel systems, 220 
Specific heat 
of solid surfaces, 258 
Spectra 
vibrational spectra of fused 
salts, 77 
Spectrochemical analysis 
laser probe for, 364-65 
Spectrophone measurements 
of relaxation times, 228 
Spectrophone technique 
in relaxation of carbon diox- 
ide, 234 
Spectrophotometer 
products of electrode reac- 
tions by, 89 
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Spectroscopy 
averaging experiments, 
226 
rate constants from, 219 
relaxation times from, 219 
Spin density calculations 
by molecular orbital methods, 
36 
Spin-diffusion 
in helium solutions, 572- 
73 
Spin-distribution, 36-38 
Spin-lattice relaxation 
in fluorine, 454-55 
times, 456-57 
Spin polarization, 38 
Spin relaxation 
production of, 217 
Spin rotation 
in radical relaxation proc- 
esses, 35 
Spin rotation interaction 
in fluorine, 454-55 
in molecular solids, 465 
in spherical top molecules, 
455 


Spin-spin coupling, 460-63 
calculation of coupling con- 
stants, 460 
in the solid-state, 463- 
65 
Spin valence, 25 
Spontaneous emission 
from an excited state, 345 
Square lattice 
magnetization of, 411, 
413 
Square planar substitution 
associative mode activation, 
200-2 
Stark splitting 
in radicals, 53 
Stationary state approach 
to excited state interaction, 
190-91 
Statistical mechanics 
abstract algebra, 389 
thermodynamic limit of, 
390-97 
Steepest descent 
false minima in, 537 
as minimization technique, 
536-38 
weaknesses of, 537-38 
Stimulated emission 
from an excited state, 345- 
46 
Stopped-flow techniques 
in reaction investigations, 
137-38 
Strain 
energy, 551, 553-54 
in molecules, 533 
programs 
general construction of, 
535 
structural deformation 
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description of, 533-34 
Strain calculations, 535 
intermolecular potentials 
for, 549-50 
intermolecular repulsive 
potentials in, 550-51 
nonbonded functions in, 
546 
Strain-free 
angles, 544 
bond lengths, 542, 544 
parameters 
set of, 534 
Stresses 
programmed 
in homogeneous chemical 
kinetics, 134 
Stripping model 
in ion-molecule reactions, 
288-91 
Sty rene 
polymerization of 
by ruby laser radiation, 
367-68 
Substitution reactions 
kinetics of fast substitution 
reactions, 139 
Sulfur ; 
emission from association 
of, 373 
Sulfur dioxide 
afterglow, 382 
formation of 
in excited state, 385 
relaxation of, 234 
relaxation time 
temperature coefficient, 
240 
Sulfides 
thermodynamic properties 
of, 121-22 
Sulfones 
mass spectrometry of, 
31 


Sulfoxides 
mass spectrometry of, 316 
Supercooling 
due to high pressure, 63 
Surface atoms 
anharmonicity of vibrations 
of, 258 
dynamics of, 257-60 
electron scattering of, 252 
interaction with gas atoms, 
263-64 
mean displacement of, 252, 
257-58 
multiple scattering of, 257 
rearrangement of, 252- 
53 
thermal-diffuse scattering 
of, 257 
Surface contaminants 
laser probe of, 364 
Surface contamination 
detection methods, 260 
Surface diffusion, 257-59 
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Surface free energy density, 
7 


Surface impurities 
detection techniques, 252 
Surface phenomena 
in disperse systems, 28 
Surface reactions 
change transfer in, 267 
energy accomdation coeffi- 
cient for, 263-64 
free carrier concentration, 


molecular beam study of, 
263-64 

photodecomposition, 266- 
67 


on semiconductor surfaces 
effect of free carrier con- 
centration, 268 
space charge limited, 267- 
68 


Surfaces 
electron density distribution, 


electron scattering proper- 
ties of, 255 

laser mass spectrometry of, 
363-64 

order-disorder transitions 
in, 257 

polycrystalline 

detection sensitivity of, 

260 

of single crystal, 255 

structure of, 255-57 

Surface states 
electronic 
properties of, 268 
Surface structure 

of adsorbed atoms, 261 

coincidence surface struc- 
tures, 263 

in crystal growth, 262 

of epitaxial deposits, 262- 
63 


of face-centered cubic metals, 


formation of, 256 
on insulator surfaces, 256 
lattice parameters, 255 
phase transformations, 255- 
57 
reconstruction of 
in chemisorption, 261 
on semiconductors, 256 
stability of, 256 
temperature dependence of, 
252 


unit cell of, 255 
Surface tension 
of uni-divalent binary mix- 
tures, 69 
Sweep voltammetry 
of adsorbed reactants, 86 
errors due to adsorption, 
87 
in heterogeneous reactions, 
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86 
in homogeneous reactions, 
86 


T 


Tafel equation, 17 
Tafel plots 
double layer corrections, 
105 
Tantalum 
accomodation coefficients 
of noble gases on, 265 
heat of formation 
of carbides of, 121 
of diboride of, 121 
Tautomerism 
keto-enol 
kinetics of, 136 
Tellurides 
thermodynamic properties 
of, 121-22 
Temperature dependence 
of radical conformation, 
42 
Temperature-jump technique 
apparatus, 130-31 
in complex substitution reac- 
tions, 140-41 
Tensor character 
of relaxation experiments, 
217-18 
Tetrahydrofuran 
out-of-plane bending of, 
430 
Thermal conductivity 
of helium solution, 572-73 
Thermodynamic free energy 
density 
for two-body interaction 
potential, 404 
existence of 
generalization of, 391-92 
Thermodynamic functions 
analyticity of, 397-403, 
411-13 
of configuration, 431 
of metastable portion 
of equation of state, 406 
Thermodynamic limit 
existence of 
for grand canonical ensem- 
bles, 395 
for pressure ensemble, 


potential for 
requirements on, 390-91 

for quantum systems, 392 

of statistical mechanics, 
390-97 

Thermodynamics 

of alkali polymers, 117 

of double layer, 14, 16 

of ion solvation, 26 

of multicomponent systems, 
25-26 

transformation invariance 


of, 122 
Thiol ester chromophore, 
509-11 
rotational strength of 
solvent effects in, 510 
Thorium 
adsorption on tungsten of, 


262 
relaxation time for hydroly- 
sis of, 142 
Three-body processes, 374- 
76 
Thulium 
as isotopic power source, 
118 
Tin 
epitaxy of 
on silicon, 263 
Titanium 


heat of fusion, 117 
orientation of copper on, 
263 
reaction with hydrogen per- 
oxide, 152 
Torque effect 
in molecular gases, 232 
Torsional energies, 545-47 
Trans effect 
MO theory of, 209-10 
in Ruthenium complexes, 
210 
Trans effect law 
applied to synthesis of com- 
plex compounds, 22 
Transfer coefficient 
double layer correction, 104- 


Transfer matrix 
entropy of ice problem 
in solution of, 409 
Transfer reactions, 383-87 
products of 
electronically excited, 383- 
84 


symmetry restrictions, 
384 


Transition metals 
acetylacetonates 
coordinate analysis of, 424 
carbides 
thermodynamic properties 
of, 113 
complexes 
fields of, 424 
ions 
determination of coordina- 
tion geometry, 78 
spin rotational relaxation, 
32 
Transition probabilities, 215, 
217, 220 
calculation of, 237 
per collision, 220 
one-dimensional, 238 
two-dimensional, 239 
for vibration-translation 
energy, 237 


Transition states 
electronic configurations in 
for mass spectral fragmen- 
tations, 309 
Trans labilizing 
in platinum substitutions, 
209-10 
Transport 
experiments 
bulk relaxation effects, 
232-36 
isolated relaxation effects, 
231-32 
in vibrational and rotation- 
al relaxation, 231-36 
in the presence of fields, 
231 


properties 
free volume theory of, 72- 
73 
Trimethylene oxide 
infrared studies of, 429 
microwave studies of, 429 
out-of-plane mode of, 429 
Trimethylene sulfide 
out-of-plane bending of, 
429 
Tripheny! phosphine 
exchange reactions of, 
203 
Triplet state 
lifetime in aromatics, 181 
phosphorescent, 49-50 
quantum yields of 
flash photolysis, 148 
resonances 
in aromatic ion-pairs, 51 
in irradiated organic mate- 
rials, 51 
of tetramethylpyrazine, 50 
Tubercidin 
incorporated atom location 
in, 325 
Tungsten 
accomodation coefficient 
of noble gases on, 265 
hydrogen surface structure 
on, 261 
mixed surface structures on, 
262 
orientation of copper on, 
3 


oxidation of single crystals 
of, 269 
Tunneling 
between potential surfaces, 
182 
in radiationless transitions, 
179 
Two-body emission 
from a stable state, 
376 
Two-body processes, 372- 
74 


Tyrosine 
fast bromination reactions 
of, 146 
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U 


Ubiquinone 
biosynthesis of, 323-24 
Ultrasonic absorption 
chemical absorption, 143 
complex formation 
kinetics of, 144 
investigations of, 138-39 
Ultrasonic dispersion, 232 
Ultrasonic measurements 
on hydrocarbons, 234 
on hydrogen bonding, 144- 
45 


Ultrasonic pulse technique 
complex formation rate, 


Ultrasonic relaxation 
in ion-association 
diffusion controlled, 143 
in polymer kinetics, 144 
Ultrasonics 
in chemistry, 130 
in ion association, 142-45 
Uranium 
aqueous redox reactions of, 
138 


heat of sublimation at abso- 
lute zero, 118 
relaxation time for hydroly- 
sis of, 142 
vaporization of binary com- 
pounds of, 113 
Uranium carbides 
thermodynamic properties 
of, 121 
Uranium oxides 
heats of formation, 118 
Ursell functions 
cluster property of, 401 
exponential decay of, 411 


Vv 


Valenre-bond theory 
symmetry of ground states, 
37 


Vanadium complexes 
formation of 
effect of entering group, 
200 
Vanadyl ion 
hydrated 
water exchange rate of, 
200 
Van der Waals equation of 
state 
metastable states, 407 
Van der Waals limit 
equation of state in the, 
404 
Van der Waals minima, 551, 
553-54 
Vaporization 
of solids 
mechanisms of, 259 
of surfaces 
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charge transfer in, 259 
kinetics of, 259-60 
Vapors 
complex molecularity of, 
117 
Velocity analysis 
in mass spectrometry, 290- 
91, 293 
Velocity of sound 
in sodium sulfate solution, 
143 
Vibrational energy exchange 
intermolecular, 239 
intramolecular, 239 
Vibrational energy transfer 
semiclassical calculation of, 
238 
Vibrational frequencies 
correlation with electronic 
structure, 428 
excitation effect of, 185 
of a molecule 
from infrared spectra, 
541 
from Raman spectra, 541 
Vibrational modes 
function of energy gap, 
183 
Vibrational overlap factor, 
170 
Vibrational perturbations 
due to deuterium substitution, 
38 
Vibrational phase shifts 
in collisions, 224 
Vibrational relaxation, 227- 


calculations for, 236 

in condensed phases, 229 

in dissociation- recombination 
kinetics, 221 

distorted wave calculation 
of, 236 

fluorescence stabilization in, 


lifetime in liquids, 229 
net relaxation effect, 229- 
30 
net transition rate, 227-29 
in radiationless transitions, 
169 
rate of transition, 227 
time classical analysis of, 
239 
ultrafast techniques, 230 
Vibrational spectroscopy 
of complex systems, 446 
rotation-vibration interaction, 
428 
Vibration bands 
intensity of 
liquid phase results, 426 
methods of derivation, 
426 
Vibration- rotation model 
for relaxation, 233 
Vibrations of solids 





640 


group theory of, 439 
Vibration-translation model 
for relaxation, 233 
Vibration-translation transfer 
during a chemical reaction, 
238 
Vibronic coupling 
Born-Oppenheimer approxi- 
mation failure of, 179 
Vicinal groups 
charged, 505-7 
hydroxymethyl, 502-5 
methyl, 494-502 
Vindoline 
mass spectrum of, 324 
Vinylene carbonate 
infrared spectra of, 431 
Raman spectra of, 431 
Virial expansion 
divergence of 
at close packing density, 
401 
Viscosity 
coefficient of, 231 
effect of electric fields on, 
231 
of gases 
effect of magnetic field on, 
231 
of helium solutions, 572 
Volatile compounds 


SUBJECT INDEX 


identification of, 318 
Voltammetry 
cyclic sweep 
in consecutive reactions, 
146 
in study of ECE mecha- 
nism, 145 
linear sweep 
in study of ECE mechanism, 
145 


potential sweep 
in consecutive reactions, 
146 


Ww 


Water 
centrifugal distortion con- 
stants for, 421 
Raman spectrum of 
as function of temperature, 
440 
Water vapor 
acoustical relaxation of, 
234 


rotational spectrum of, 
421 


Wave intensity > 
in laser cavity, 34 
Wigner R-matrix method 
for energy transfer probabil- 


ities, 237 


x 


Xenon 
adsorption on graphite of, 
261 


X-ray diffraction spectrom- 
etry 

fast reaction application of, 
153 


Z 


Zeeman splitting 
of laser output, 365 
Zeolites 
synthesis of, 29 
Zero-order functions, 164 
Zero sound 
in helium-3, 571 
Zeroth-order states, 161- 
62 
nonstationary, 168, 178 
Zinc 
couple 
heterogeneous rate constant, 
103 


Zirconium diboride 
heat of formation of, 120- 
21 





